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Bearings protected by air-wall labyrinth seals . . . High speed 
liner type main bearings . . . Large oil reservoirs with effective 
cooling coils . . . Centerline support maintaining alignment 
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ties, 1 to 2000 hp. Speeds, 800-6000 rpm. Back pressures to 
250 psig. Write for Bulletin H-16 for full details. 
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ENGINEERS PREVIEW 


HOUGH TOUGH! 


The wind was rough 
And cold and blough; 
She kept her hand within her mough. 


It chilled her through, 
Her nose grew blough, 
And still the squall the faster flough. 


And yet, although 
There was no snough, 
The weather was a cruel fough.—London Telegraph 


The correct pronunciation of “ough” in English words 
is hard on foreigners trying to learn the language. Martin 
Bretherton, in the London Sunday Times, says: ‘The ver- 
sion of the basic ‘ough’ which I have known for twenty 
years, and used, in sorrow, for purposes of illustration in 
teaching abroad, is: 

A rough-coated, dough-faced ploughman strode through 
the streets of Scarborough, coughing and _hiccoughing 
thoughtfully.” Rightly enough, says Gould Battery News 
in reporting this, the editor who culled the above wrote: 
“Oughch !”” 

* * * 


OUND BUSINESS— industrial application of sound 

waves has received new stimulus with the erection 
by Ultrasonic Corp. of Cambridge, Mass., of a unit to 
precipitate carbon black for Godfrey L. Cabot, Inc. The 
agglomerates of carbon black issuing from the com- 
bustion chamber in the process are smaller than 10 
microns (about as fine as face powder) and the sonic 
apparatus reportedly collects them as efficiently as a dry 
electrostatic precipitator—and with a cheaper installa- 
tion. The method also appears promising in precipita- 
tion of acid mists and tars otherwise difficult to handle, 
according to the Industrial Bulletin. Experimental work 
with the method is also being done on natural fog. It 
has been used to accelerate the aging of whiskey and 
to improve operation of spray driers. Use of sound in 
formation of paper sheets by shaking water out may 
lead to similar uses in drying of textiles. Finally, the 
effect of sounds on human beings are being investigated 
by means of the new sonic equipment. 


* * * 


EVELOPMENT of an automatic switcher for the 
Norfolk & Western Railroad is considered an im- 
| Portant step forward in locomotive design. It was done to 
| get a coal-burning locomotive that would have high avail- 
| tility, flexibility, reliability and low operating cost. An 
| &xisting locomotive was equipped with an L. J. Wing in- 
duced draft fan, driven by a turbine using live steam} a 
Standard HT stoker, slightly modified; a complete Bailey 
| 4utomatic combustion control system; and a Worthington 
» duplex steam pump controlled by a thermohydraulic regu- 


lator to maintain water level when the locomotive is left 
unattended. 


NEXPENSIVE method for determining refrigeration 

compressor capacity by use of a split discharge sys- 
tem and thin plate orifice is described by A. D. Sullivan 
in the September, 1947, issue of the Journal of the 
ASRE. This system can be assembled of scrap material 
in 4 hours for less than $200. Compare this with the 
cost of an electric calorimeter designed for units of 
from 1% to 1 hp, which would cost over $1500 for de- 
sign, materials and assembly. The apparatus can be 
designed for flexibility over a wide range of tonnage 
and the test time cut over the conventional method by 
75 per cent. Reasonable accuracy is possible, operating 
costs of the method are low and the method should 
prove most useful for manufacturers in quickly deter- 
mining the results of design changes, or for contractors 
and maintenance organizations in determining the effi- 
ciencies of compressors whose capacity has decreased 
due to wear in service or of rebuilt equipment. The 
article gives all necessary instructions for the test, curves 
of relations and detailed formulas for flow and the 
necessary calculations. 


* * * 


HE SLOW, onerous job of the oil and mineral 
"pian riding with a week’s kit on his trusty 
burro, is one more casualty of the war. In his place is the 
naval war veteran largely responsible for clearing the seas 
of Axis submarines—the magnetometer, or ‘‘aerial doodle- 
bug’’—a complicated device which looks like a 100-Ib 
bomb suspended by special cable from an airplane. Sci- 
entists regard the magnetometer as a vital key to hidden 
natural resources and hope it will prove decisively that the 
United States has not, as some have said, lagged to a 
“have-not’’ rating in the raw materials of the earth. Sus- 
pended by its strong, intricate cable, this detector prepares 
a quick, large-scale and continuous survey of geological 
formations for the guidance of follow-up ground crews. 
Essential accessories are the unique electrical wires and 
cables manufactured by the electrical cable division of 
American Steel and Wire Co. Cables of this type range 
from 1 in. up to 7% in. in diameter and carry from one 
to six electrical conductors, depending on service required. 
The strength of the steel armor in all cases is sufficient to 
support more than 20,000 ft of cable with a reasonable 
factor of safety. 


* * * 


HOSE WHO have been wondering about the com- 
T position of the inks used in those ball point pens 
will find the answer, for certain pens at least, in U. S. 
Patent 2,416,145, granted to L. J. Biro. The ink, or 
more properly the writing paste, is described as a mix- 
ture of approximately equal parts of aniline dye and 
glycerine, and from 35 to 40 per cent of tacky dextrine 
obtained by mixing powdered dextrine with water and 
heating the mixture. The glycerine, according to the 
patent, acts as a lubricant for the ball and maintains the 
writing paste moist at the surface of the ball to effect 
good writing, and permits the use of the fountain pen 
for long periods from a single filling. 
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HROUGH THE USE of year-round air condition- 

ing, made possible by the electric heat pump, the 
possibility of an increase in residential use of electricity 
in many households to an amount equal to over seven 
times the present average annual domestic consumption 
is implied in a report just published by the Indoor 
Climate Committee of the Edison Electric Institute’s 
Commercial Division. Within the next few years, the 
report indicates, many American home owners may be 
using over 10,000 kwhr of electricity per year, as com- 
pared with the present average annual use of about 
1,400 kwhr, assuming that suitable heat pump equip- 
ment is available and the several engineering problems 
still remaining are successfully solved. The heat pump 
is being actively developed by the electric utility indus- 
try, according to the report. Electric companies through- 
out the country are speeding test installations of heat 
pump systems, through cooperation with manufacturers 
and prospective users. The report discusses operating 
principles, with simplified diagrams used to show how 
the pump functions in both the heating and cooling 
cycles. A survey of heat pump installations in the 
United States made several months ago, showed a total 
of 46 residential systems, and 114 commercial installa- 
tions in 18 states. A large majority employing air as 
the heat source. The Heat Pump Report is available 
from the Edison Electric Institute, 420 Lexington Ave- 
nue, New York 17, N. Y., at 25 cents per copy. 


* * * 


HEORETICALLY, all that is needed to convert wood 
into a true plastic material is some means to over- 
come the limitations of its shape and size as it grows in 
the tree. This has already been accomplished. The various 
processes that gave birth to the new family of lignocel- 
lulose plastics are, for wood, the equivalent of the opera- 
tion by which we reduce metals to liquids and then cast 
or roll them into desired shapes. As distinguished from 
the plastics that emerge from wood pulp, wood sugar, and 
lignin hydrogenation, the lignocellulose plastics look like 
wood, retain all of the constituents of wood intact, and 
can perform wood’s natural function as a structural mate- 
rial. Meeting an extraordinary variety of architectural 
specifications at low cost, lignocellulose plastics will be- 
come one of the pillars supporting the new Age of Wood, 
according to Egon Glesinger in The Atlantic for October. 
These plastics are soon to move into the public domain. 
As a raw material, lignin might have to be produced at a 
rate of 100,000,000 tons a year. World consumption of 
cheap plastics could place these twentieth-century materials 
on a tonnage basis equal to that of metals, wood, stone, 
and other survivors of earlier ages. It should also be 
remembered that plastics represent only one of two self- 
contained cycles that can make full chemical use of all the 
wood in the tree. The second is liquid motor fuel, which 
could lay equally unlimited demand upon the world sup- 
ply of lignin. Supplementing each other, the two could 
set the forest industries operating at full blast and would 
permit an elastic adjustment of wood chemistry and forest 
utilization to world economic conditions. Via both cycles, 
lignin, the last missing link, will connect up the conveyor 
chains and pipelines that lead from the forests to the fuel 
tanks, aircraft plants, and factories of tomorrow. 
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N EARLY END for the high-powered aviation piston 
engine, both for military and commercial use, was 
recently forecast by Dr. John T. Rettaliata, head of the 
mechanical engineering department at Illinois Institute of 
Technology. In an address before the Mexico City section 
of the AIEE, he predicted that the gas turbine will be well 
entrenched within 5 years in the high-speed large com. 
mercial transport field, and within 10 years its supplanting 
of piston engines for this use should be essentially com. 
plete. ‘Already the gas turbine-jet propulsion combina- 
tion (turbo-jet) has replaced the piston engine-propeller 
arrangement in the latest high speed subsonic milita 
fighter planes,’’ he said to an international audience. ‘The 
most recent bombers are also employing engines of the 
turbo-jet type. . . . Gas turbines driving propellers (turbo. 
prop units) through reduction gears are the best type of 
aircraft power plant for moderate subsonic speeds. . . , 
In supersonic speed ranges, three types of power plants 
for propulsion of aircraft are applicable: 1. Turbo-ram-jet 
engines; 2. ram-jet engines; 3. rocket engines. . . . ““Not- 
withstanding some predictions to the contrary, he said, 
the personal plane will not be jet-propelled. Nor does it 
appear likely that gas turbines driving propellers will be 
used for personal planes in the foreseeable future. The 
small sizes make fuel consumption prohibitive. 


* * * 

M*t PEOPLE die either directly or indirectly of 

carbon monoxide poisoning each year. By the 
use of a secret gadget developed and manufactured dur- 
ing the war by the National Bureau of Standards, many 
lives can be saved. The N. B. S. Carbon Monoxide In- 
dicator is used for “the rapid determination of infini- 
testimal” amounts of carbon monoxide in the air. The 
Indicator will detect and closely estimate less than 1 
part of carbon monoxide per 500 million parts of air, 
which allows a big safety factor because it takes about 
one part of carbon monoxide in 10,000 parts of air to 
affect the human system. Field use requires only a small, 
inexpensive apparatus without maintenance problems, 
and involves procedures so simple that untrained per- 
sonnel can obtain reliable results. The detector consists 
of a small glass tube sealed at both ends and a rubber 
bulb all packed into a small kit that fits into the 
pocket. When the presence of monoxide is suspected 
the kit can be opened, the tip broken off a small tube 
and one end inserted in the bulb to draw air samples 
through the chemicals in the tube. If carbon monoxide 
is present the yellow chemicals will turn green in thirty 
seconds. The darker the shade of green, the higher the 
monoxide concentration. A matching color chart tells 
how high the concentration is. 


* * * 


RECENT report by the American Gas Association, 

“Literature Review of Corrosion of Metals and Ma- 
terials by Flue Gas Condensate,” contains a summary of 
the current literature and thought on the status of the 
causes and effects of corrosion of metals used in gas ap- 
pliance construction by flue gas condensate. While this 
report refers particularly to heating appliances, it is be- 
lieved the published information will apply to any situa 
tion where metal flues are used to carry off the products 
of combustion resulting from gas-fired appliances and gas- 
fired equipment. 
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HELPFUL BULLETINS 


Answers to-many dperating and maintenance problems will be found in these new bulletins 
and catalogs. List paragraph numbers of those you want on coupon below, detach and mail. 


STOKERS, OIL BURNERS 


Oil Burners—Billétin 65, 16 pages, 
1 covers this company’s Type LAP, 
Model SC, Low Air Pressure Oil Burner. 
The bulletin describes each part of the 
purner in extreme detail and with excel- 
lent cross-sectional illustrations and 
photographs of the various parts of the 
unit. Burner sizes and capacities are 
listed in tabular form and line drawings 
illustrate such points as the interlocked air 
and oil proportioning operator, details and 
dimensions of the burner and typical in- 
stallations of the unit. Tables of air 
volume, dimensions and weights, blower 
correction factors, and various rating 
pases, tables of piping and air flow data, 
heat content of fuel oil, and other useful 
data are presented in tabular form. Na- 
tional Airoil Burner Co. 
2 Stokers— This company’s underfeed 
stokers are described in this 12-page 
bulletin SB 27-5M. Line drawings and 
tables give the dimensions of the various 
types of stokers. Excellent photographs 
picture the different parts of the equip- 
ment and show the stoker on the test 
floor, the control panel, and the stoker 
firing different types of boilers. Line 
drawings also illustrate the stop-start 
control and the automatic control. Erie 
City Iron Works. 
3 Worm-Feed Stokers—Bulletin S-70 
(Second Edition), 8 pages, describes 
the company’s type C, worm-feed stokers. 
Shown in the front of the booklet are 
cutaway views of the transmission and also 
photographs of the rear view of the side 
dump grates and of the automatic air 
volume control. The center spread of the 
bulletin has a large exterior photograph 
of the stoker on which are shown num- 
bered colored arrows; the text describes 
the various features pointed out by these 
arrows. Detailed features of the unit such 
as the gas repellent valve are described 
in the remainder of the bulletin. The 
Brownell Co. 
4 Burners—Bulletins 803 and 903, 4 
pages, describe respectively, the op- 
eration of heavy-duty mechanical and 
steam-atomizing oil burners and combined 
gas and oil burners for industrial boilers, 
heaters and furnaces, as well as central 
station installation. Automatic fuel oil 
pumps and heater sets are also described. 
Peabody Engineering Corp. 
5 Stokers—Bulletin No. S-31 (10th 
Edition), 8 pages, describes this com- 
pany’s Types R and RI Ram-Feed Stokers. 
The advantages and outstanding features 
of these stokers are given and the illus- 
trations afe unusually good. One large 
cross-sectional diagram shows how the 
Type RI stoker is installed in a _ boiler. 
The Brownell Co. 


INSTRUMENTS, CONTROLS 


6 Recording Thermometers — Bulletin 

T835, published recently, is a 16-page 
bulletin describing this company’s recently 
announced line of Series 500 recording 
thermometers and gages. The new bul- 
letin gives detailed information in the 
form of descriptions and pictures of the 
hew instruments. Other features of the 
bulletin are the sections giving complete 
information on chart ranges, chart drives, 
thermometer bulbs and measuring ele- 
ments. The Bristol Co. 


7 Control Actuator—This company’s 
new snap acting ‘wizard’ pilot is 
described in Bulletin D-2. The pilot is 
for use in on-and-off pilot operated pres- 
Sure control service. The bulletin points 
out some of the uses of the device in oil 
well work and on gas lines. General appli- 
cations are also covered. The remainder 
of the booklet covers the construction, 
operation, and snapping range of the unit. 
List prices are given. Fisher Governor Co. 
4 Electronic Controls — Bulletins 588 
and N-789 describe this company’s 

line of electronic instruments and con- 
trols for industry. Among the controls 
are: @ smoke detector, flame gage, opera- 
tion recorder, indicator recorder, poten- 
Somoter and several types of flame failure 
alarms. Specifications of the instruments 
aH given and tables show accessories avail- 
able with some of the units. The bulletins 


are well illustrated and one full page 
drawing shows an installation wiring dia- 
gram for the flame failure detectors. Ess 
Instrument Co. 
Boiler Feedwater Control — Bulletin 
453, titled, ‘Controlling Boiler Feed 
Water for the New Generating Station at 
the New York Naval Shipyard” has just 
been issued. It is written by William H. 
Welsh, Master Mechanic. The bulletin is 
well illustrated shewing various views of 
the station and most particularly the feed- 
water control devices. Table of significant 
data is given and-charts of boiler load 
and feedwater are included. Northern 
Equipment Co. 
1 Electronic Combustion Control—Bul- 
letin SA-2-47 describes this company’s 
Robot-Eye, the electronic combustion con- 
trol which has been designed for industrial 
Plants, hotels, office buildings and large 
apartments. Advantages of the unit, what 
it does and how it does it are described 
in she front part of the bulletin. Its ap- 
Plication to rotary cup burners is de- 
scribed in detail. The complete equip- 
ment is described and the component parts 
which make up the system also are de- 
scribed and illustrated. Methods of in- 
Stallation are shown by means of line 
diagrams and charts show linkage move- 
ment and oil consumption. Typical appli- 
cations of the control to heating boilers 
are presented on the last page. General 
Power Plant Corp. 
11 Controllers — Catalog No. 8905, Air 
Operated Controllers, 40 pages, con- 
tains valuable information on instruments 
for the automatic control of industrial 
processes. Incorporated in this catalog are 
descriptions of control instruments for 
temperature, pressure, flow, liquid level 
and humidity. Photographs, schematic 


drawings and diagrams illustrate the con-. 


struction and principles of operation of all 
instruments described, including control 
accessories, Air-o-Line Controller, Throt- 
tlers, Valve positioner, Integral Control By- 
Pass, etc. The Brown Instrument Co. 


1 2 Differential Controllers—Catalog 2221, 

48 pages, describes this company’s 
differential controllers for flow and liquid 
level. The bulletin starts out by describ- 
ing typical applications of this differen- 
tial controller in industrial processes. A 
cross-sectional view of the mechanical 
meter body is shown and construction fea- 
tures are pointed out. The advantages of 
the construction of various detailed parts 
of the unit are shown in the following 
pages. Similar treatment is accorded other 
units in the line. Principle of operation 
of the Air-o-Line controller is given con- 
siderable space and pneumatic remote 
transmission also is covered. Tables of 
availability with various key numbers are 
given. Flow and liquid level charts are 
listed in tabular form for ease in ordering. 
The Brown Instrument Co. 


TREATMENTS 


13 Boiler Water Treatment—This 8-page 
booklet describes the company’s 
organic colloidal materials that have spe- 


cial application to industrial water prob- 


ligation the literature indi- 


lems. The description points out how the 
products are formulated and chemically 
corrected and continues with a description 
of the adjunctive treatment for zeolite 
and lime-softened boiler water. Union 
Chemical & Oil Co. 
14 Zeolite Softeners—Publication 4345 is 
@ new 20 page manual describing 
this company’s greensand zeolite softening 
process. Applications of the process to 
boiler feed, water jacketed equipment and 
processing in specific industries such as 
food canning, laundries and institutions 
are briefly described. The chemistry of 
the process is covered briefly and cutaway 
views of the equipment aid in the under- 
standing of its operation. The use of 
multiple units is explained where the 
softening process cannot be interrupted 
for periodic regeneration. Cochrane Corp. 
15 Soot Remover—This product called 
“Sootoxin” is described in a recently 
issued 6 page folder. The bulletin tells how 
the chemical eliminates soot from furnaces, 
boilers and chimneys by combustion. Dia- 
grams show how soot collects on the boiler 
walls and around steam tubes, thus reduc- 
ing the heat transfer. Continental Asbes- 
tos & Refining Corp. 
1 Resins—‘“The Role of the Amberlites 
(Ion Exchange Resins) In Water 
Treatment, In Chemical Processes’’ is the 
title of a new booklet which deals with 
contributions made by the Amberlites in 
the transportation, chemical, canning, 
bottling, textile, dye and pigment indus- 
tries. Various processes are described 
which include deionization of locomotive 
water, control of alkalinity, prevention of 
scale in heat transfer processes, etc. Resin- 
ous Products & Chemical Co. 
17 Water Conditioning—Bulletin 6 and 
7 discuss, respectively iron and man- 
ganese removal and silica removal in water 
conditioning service. Both bulletins de- 
scribe the most modern processes and 
types of equipment and are illustrated 
with diagrammatic drawings showing prin- 
ciples of design. Liquid Conditioning Corp. 


MECHANICAL TRANSMISSION 


1 Gear Reducers—Book N. 1819, 68- 
pages, describes many new sizes and 
types of enclosed herringbone gear units 
for speed reducing and speed increasing 
service. These reducers are said to be 
efficient, compact, smooth-running and are 
designed for heavy-duty industrial service. 
The book includes reducer selection data 
and exaniples of proper application, dimen- 
sions and horsepower ratings, lubrication 
data and tables of maximum allowable 
pull on high and low speed shafts. Photo- 
graphs of a great variety of installations 
are also given. Link-Belt Company. 
19 Speed-Jack Drives— This company 
points out that the users of variable 
speed transmissions can now quickly get 
desired maximum and minimum speeds 
on machinery drives operating up to 1 hp 
by referring to this new bulletin. The 
bulletin features easy-to-use drive tables 
and charts that enable users to select 
quickly the proper size sheaves for the 
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desired range of speed. In addition, the 
bulletin shows construction details and 
suggested applications for the drives. 
Other pages show the unique features of 
universal mounting in any position in or 
on the machine and the remote control 
of machine speed through the flexible 
shaft. The American Pulley Co. 
20 Adjustable Speed Drive — Bulletin 
No. 611 C, 4 pages, describes an 
alternating current motor having infinitely 
adjustable speed. A fairly detailed descrip- 
tion of the adjustable speed drive con- 
struction and operation is described in the 
inside of this folder. Accompanying the 
description is an exceptionally fine com- 
bination wiring diagram and sectional view 
of the adjustable speed drive. On -the last 


page of the folder there are presented two - 


charts; one which shows the relation be- 
tween the output shaft speed in’ rpm to 
the per cent power factor, the second 
shows the relationship between the load 
and the speed in percentages. The Louis 


Allis Co. 
LUBRICATION 


2 Oil Filters— Bulletin 7B, 4 pages, 
describes this company’s oil filters 
for fuel and lubricating oil of internal 
combustion engines. Bag and absorbent 
type filters are discussed and illustrations 
show all the details of the filters as well 
as various cartridges. Two line drawings 
show the oil piping arrangement to the 
filters. A microscopic photo shows a “be- 
fore” and “after’’ view of an oil sample. 
Wm. W. Nugent & Co., Inc. 
22 Bottle Oilers—Circular 560-RL tells 
what bottle oilers are and how and 
where to use them. Five methods of appli- 
cation are given with cross-sectional views 
illustrating each one. Some typical instal- 
lations are shown on fan shaft bearings, 
loom bearings and roller shaft bearings. 
A table of price lists and leading dimen- 
sions is given in the back of the folder. 
The Lunkenheimer Co. 


ELECTRICAL 


2 Power Transformers—Manufacturing 
facilities of this company’s power 
transformer division are shown in this 
recently issued bulletin, Form TU-16B. 
Views throughout the shop are presented 
and pictures showing workmén winding a 
helical coil on a Bakelite cylinder and also 
operation of electric ovens are among the 
photographs presented. Other. pictures 
show vacuum tanks and transformer test- 
ing. Wagner Electric Corp. 
24 Wires and Cables—Bulletin OW-1031A 
is an 8-page bulletin which presents 
a selection chart for wires and cables of 
all types from aerial and aircraft to build- 
ings, ignition, neon signs and portable. 
The various types of cables are illuustrated 
with cutaway sectional views which show 
the types of construction. The bulletin 
further covers types of insulation and 
construction and coverings. The Okonite 
Co. 


MAINTENANCE 


Asphalt Paint—This 4-fold . folder 


paint wherever chemical fumes, moisture, 
smoke and gas, or heat and cold may tend 
to shorten the life of paints not specifically 
designed for application in these places. 
Color samples of the paint are given and 
a brief description of the paint giving the 
reasons why it has resistance to corrosive 
action is given on one page. American- 
Marietta Co. 
26 Protective Coatings— This 4-page 
bulletin describes a substance made 
from a special combination of synthetic 
resins and inert pigments which may be 
applied by brush or spray gun. The bul- 
letin points out that the material is un- 
affected by salts, insoluble in alcohol, 
impervious to fats, oils and waxes, is fire 
retardant and has many other qualities 
which render it highly desirable as protec- 
tion against all types of corrosion. Photo- 
graphs show places where material has 
been applied and the back page of the 
bulletin gives complete application direc- 
tions. Prufcoat Laboratories, Inc. 
27 Building Maintenance—Fifteen build- 
ing maintenance problems are illus- 
trated and discussed in this 3-color folder. 
Included in this guide are the company’s 
solutions to suck problems as leaky roofs, 
worn flashings and gutters, rough concrete 
and wood floors, etc. This folder is unusu- 
ally well illustrated with key numbers and 
arrows pointing out the various mainte- 
nance problems. Stonhard Co. 
28 Protective Coating—This 4-page 
pamphlet describes ‘‘Liquinoleum”’ 
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describes the use of this asphalt 


-which is said to protect, waterproof, pre- 


serve. A list of its advantages are given 
and photographs show typical applications. 
A series of illustrations show the effect of 
the elements on surfaces not using this 
coating, and five different methods are 
given for testing the product. Continental 
Asbestos & Refining Corp. 


VALVES, PIPING 


2 Coils Data Book—This engineering 
data book, 34 ‘pages, provides the 
fundamentals of pipe and fin coil cal- 
culation...The book has been compiled for 
draftsmen and designers to provide in- 
formation necessary for laying out pipe 
and fin coils for heating and cooling ap- 
plications. It treats heat transfer ‘‘K’’ fac- 
tors for all ranges of heating and cooling 
from minus 6 to plus 350 F and shows 
how to calculate and design coils for all 
generally encountered heating and cooling 
loads. The book also treats inspecting, 
testing and finishing of coils and many 
other subjects. The book is well illustrated 
and has many pages ‘of tables. The book 
sells for $1.50 and all orders should - be 
directed to The Rempe Co., 340 N. Sacra- 
mento Blvd., Chicago 12, Ill. : i 
30 Vaive Bodies—Bulletin R-1, 4 pages, 
describes this company’s high pres- 
sure cast steel D bodies. The bulletin 
points out the various features of the 
bodies and a table on high pressure valve 
body description gives all the information 
on the different types. Illustrations of 
application for high pressure gas and oil 
field service are given, also line drawings 
and charts showing the body dimensions 
in inches. Fisher Governor Co. 
31 Valve Control—Showing how gate 
valves are operated by the company’s 
electric valve control is the purpose of this 
recently-issued 12 page _ bulletin. . The 
description points out features of the con- 
trol such as the elimination of a constant 
exhaust, the availability of fast or slow 
operation, simplified design, the control of 
water hammer and automatic safety shut 
off. Shafer Valve Co., Inc. 
32 Safety Heads—This 4-page pamphlet 
describes this company’s safety heads, 
combination safety head and relief valves, 
horizontal chemical feeders and pressure- 
vacuum vent valve. Three types of safety 
heads are illustrated and tables giving the 
ratingstand sizes in which each are avail- 
able are given. Specifications and cross- 
sectional views of the other equipment give 
a complete picture. Black, Sivalls & Bry- 
son, Inc. 
33 Valves—Bulletini E-9, 4 pages, de- 
scribes interchangeable inner valves 
to obtain reduced size trim for control 
valves and gives the advantages. Cross- 
sectional views show the various features 
of the valves and a table gives the valve 
sizes available. A chart shows the com- 
parison of capacity and characteristics of 
the inner valve. Fisher Governor Co. 


METALS 


Corrosion-Resistant Alloys — Titled, 
“Guide to Selection of Durco Corro- 
sion Resisting Alloys,” this Bulletin 100 
lists 155 corrosives in alphabetical order 
and shows which of the five alloys pro- 
duced by the: company offers’ the most 
satisfactory resistance to each corrosive. 
Where two or more alloys are satisfactory 
for a particular service the bulletin en- 
ables the user to make a selection on the 
basis of the most economical alloys pos- 
sessing the required mechanical properties. 
A table is provided which shows these 
mechanical properties. The Durjiron Co., 
Inc. cial 
3 Nickel Alloy Welding—This new 16 
page booklet is concerned , withs the 
materials required for metal arc, Oxy- 
acetylene and submerged melt welding of 
nickel and the high nickel alloys. Also, it 
lists such general information as the type 
of welding rods to use, recommended 
amperages for electric-arc welding, and 
the proper fiux to select for gas welding 
and brazing. Information also is included 
on technical booklets on the subject of 
welding. The International Nickel Co. 
3 Nickel Cast Irons— The engineering 
properties and application of ‘“Ni- 
Resist,” this:company’s nickel alloyed cast 
iron, is described in a revised 36-page bul- 
letin. The booklet gives détailed informa- 
tion on the physical and mechanical prop- 
erties of this cast nickel alloy. Performance 
under a wide variety of industrial condi- 
tions involving corrosion, heat and wear is 
described. Corrosion data for 400 corrosive 
media are presented in tabular form. The 
booklet is completely indexed. The Inter- 
national Nickel Co., Inc. 


_PUMPS, COMPRESSORS 
Industrial Pumps — Bulletin 547-Ip, 


37 8, pages, describes Type T industria} 
pumps, he booklet is made up in picture 
magazirre ‘style featuring a. minimum gf 
copy and-a*maximum of photographs, Jy - 
order, tq, show the design and constructiog 
of these material -handling pumps, ong 
series of photographs shows the complete: 
start-to-finish assembly of a’ typical pump, 
Other pictures and.diagrams show how 

material of .which,fhe pump is made ag ; 
sure maximum resjstange..to impact, shock 
and abrasion. American Manganese Stee} 


Div. * 
38 Air Compressors—Bylletin E-219, de. 
scribes a new line of industria] gi 
compressors. It contains mechanical dats 
and specifications on complete units from 
60 to 315 cfm capacities. It also” lists. bare 
compressors suitable for installation <with 
customers’ motors or as replacentént mg. 
chines. Advantages of the ‘‘depdrtmentg]" 
or ‘“‘at-the-job” compressor system &ré: da: 
— in the catalog. Davey Compressor 
0. 3 
39 Centrifugal Pumps—Bulletin 4013-4. 
describes this company’s single stage, — 
side suction, centrifugal pumps. A se. 
tional view of the unit and exterior views 


- are used as illustrative material and vari. 


ous parts of the unit also are shown in 
halftone illustrations. Types of construc 
tion and tables of performance for motor 
driven and belt driven units are given, 
One full page of dimensional tables also 
shows dimension drawings. Another prod- 
uct described is sump pumps. Engineering 
information includes tables of comparison 
of pressures and other conversion factors, 
suction lift of pumps, suction head re 
quirements when pumping hot water and 
tables of pipe friction. The Deming Co, 
40 Aftercoolers—The benefits, principle 
and application of aftercooling and 
a complete description of a line of 
PL and M aftercoolers are fully covered 
this new 16-page, Form 3014-B. Several 
pages illustrate the various aftercoolers 
with cross-sectional view and description 
of their operation. One spread is devoted 
to a typical compressor plant set-up, show- 
ing a complete layout including com- 
pressors, intake filter, piping, receivers, 
headers and control panel. A selection table 
for choosing the proper size aftercooler for 
specific compressor output is also included 
in this bulletin. Ingersoll-Rand Co. 
41 Condensate Return — Bulletin CR-l, 
24 pages, describes a complete line 
of condensation return units and boiler 
feed pumps. Instructions on the proper 
use of a unit are given and several full- 
page master selection tables are printed. 
The booklet shows illustrations of each of 
the units and also gives complete size, 
capacity and dimensional information. A 
complete line of accessories is described 
in the back part of the booklet. Engineer- 
ing information includes drawings of typi- 
cal installations and tables showing pipe 
friction of various sizes of pipes, contents 
of round tanks, etc. The Deming Co. 


INSULATION ‘ 


42 Low Temperature Insulation —De- 
scribed as a manual for businessmen 
concerned with cold storage, freezing, cool- 
ing, air conditioning, refrigeration. and 
food distribution, this 20 page. manual 
also contains many points of interest to 
the engineer. Typical examples of improve- 
ments made in plant refrigeration are 
narrated and line diagrams, tables and 
photographs show the resulting advantages. 


. Drawings show different techniques for 
‘insulating the walls of coal storage spaces, 
’ charts aid in the computation of minimum 
‘ insulation thickness in order to prevent 


condensation. Industrial Mineral Wodl 


Institute. . 

43 Insulation—Volume 17, No. 2, of “In- 
sulator,” 14 pages, describes the three 

basic problems in block frozen foods and 

illustrations show the newest equipment. 

Cork covering; is discussed and a step-by- 

step picture story of the manufacturing 


_ process is given. Line drawings show typi- 


cal insulated rooms from 55 to 130 F and 
a series of line drawings gives a clear pic- 
ture of suspended ceilings of various type 
and describes their construction. Armstrong 
Cork Co. 


MISCELLANEOUS 


44 Safety Tool Catalog—Catalog 118, 2 
pages, describes this companys 
of non-sparking, non-magnetic, non-Col 
rosive metal safety tools. The various 
are illustrated and listed alphabetically i 


(Continued on page 170) 
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Amberlite-treated cooling water prevents 


‘> act wy 


scale formation in"heat exchangers 


In the giant refining industry, scale-forming ‘ions are 
being removed from the cooling water for heat ex- 
changers... to prevent the formation of efficiency- 
reducing deposits. The AMBERLITE Ion Exchange 
Resins do the job! 

In many a major industry, the AMBERLITES are being~ 
successfully used to soften cooling and boiler feed 
waters; to reduce alkalinity and total dissolved solids; to 
regulate make-up quality; or to produce completely de- 
ionized water comparable in purity to single distilled. All 
with a minimum of equipment, space and maintenance! 

In chemical processes, too, costly steps can often be 
climinated...product quality improved...with the aid 
of the AMBERLITES. Our technical staff will be glad 
to discuss potential applications. 


Time-Tested Uses 
and New Ideas 
Worth Investigating 


Our booklet “THE AMBER- 

LITES” suggests many appli- 

cations for these time-tested 

Ion Exchange Resins—some 

applications already com- 

mercially established, others 

pointing the way to new 

fields of investigations. For 

your copy of this booklet, address The Resinous Prod- 
ucts & Chemical ye. ms Department CE-8, 
Washington Square, Philadelphia 5, Pa. 


AMBERLITE is a trade-mark, Reg. U. S. Pat. Off. 


THE RESINOUS PRODUCTS 5,9 


& CHEMICAL COMPANY  ) 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
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vs 2 Ib. per hr. 


Meeting your steam requirements 
with CONTROLLED SUPERHEAT over WIDE LOAD RANGES 


METHOD of superheat control which 
successfully overcomes the disadvan- 
tages of methods such as damper by-pass, 
“desuperheating” by spraying water into 
steam, and others, has been developed and 
applied to Foster Wheeler steam generators. 
The Foster Wheeler method operates by 
reducing the latent heat of the steam in the 
superheater inlet header. It differs from con- 
ventional desuperheating because no water 
is added to superheated steam. Simply, 
superheating becomes a controlled operation 
from inlet to outlet. 


Boiler feedwater is diverted around the 
economizer and passed through tube bundles 
located in the superheater inlet header. This 
relatively cool feedwater condenses some of 
the entering cleaned and dried steam. The 
amount of moisture entering the superheater 
is regulated to provide positive and accurate 
control of final temperature. In addition to 
the wide range control possible when this 
device is used, superheated steam is not con- 
taminated by water, and excessive metal 
stresses are avoided. 


A reprint of an article describing in detail a specific application of Foster Wheeler 
condenser-type superheat control is available. Ask for B-46-20. 


FOSTER WHEELER CORPORATION 


165 BROADWAY, 
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This enlarged section through the superheater inlet header shows the 
arrangement of condenser-type control of final steam temperature. 
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You're probably meeting these problems every day, Jj 
eause shut-downs, expensive repairs, and extra labor, | 
; ; 


To beat them, engineers choose metals that can really “tak 


| it”... INCO Nickel Alloys. 
ere Ss G rt These metals help fight the erosion of blasting steam and gglj 
particles. They never rust. They resist corrosion caused}, 
all natural elements and most chemicals. They help ggly 


problems involving high temperatures, impact, and oye, 
stressing. 












In valves, INCO Nickel Alloys prevent binding and 
ing. Nuts and screws made of these alloys stay tight. , hy 
never freeze. Gasket: ny joints tight for years longer . , oy 
replacement costs "way down. 


In fact, wherever you use INCO Nickel Alloys vou alway 
build in extra performance. ; 


Make ALLIES of these ALLOYS 


ee =f ortian P tees i 
" j , MONEL* — Rustproof, corrosion-resisting alloy for general application 
‘ that require a tough, high-strength material. 
; “R’* MONEL— Free-machining nickel-copper clloy for automatic m 
i a 





























chining and intricate machined shapes. 


“K'* MONEL— Can be heat-treated after finishing — for application 
that require a corrosion-resisting material with extremely high strengh 


: and hardness. Non-magnetic. 
& 0 Ss * “KR’’* MONEL— Machining-quality material whic 
can be heat-treated to develop high mechanial 


properties similar to those of “K” Monel. Nop 


e magnetic. F 
. “g"* MONEL— Extremely hard and strong ag 
4 alloy for valve trim, pump liners, and simile 
; - ; applications. Non-galling. Retains high hardnes 
} at red heat. 



























INCONEL* — Heat-resisting nickel-chromium alloy 
to endure temperatures up to 2000°F. High he 
strength and resistance to progressive oxidation 
and inter-crystalline attack. Non-magnetic, 
Ht) ) R 0S | 1) ® NICKEL— Commercially pure nickel for radio tue 
parts and electrical uses, gaskets, high temper 
ture applications and corrosion-resisting service, 
“p’’* NICKEL — For spark plug electrodes, gas en- 
gine ignition tubes, thermometer wells and other 
high temperature applications not requiring a 
material with mechanical properties quite so high 
as those of Inconel. 
G A L L | * G “«L""* NICKEL— Low-carbon nickel for special high 
temperature service (800-1100°F.), and for resis: 
ance to the corrosive effects of certain chemicals, 
“Z"* NICKEL — Spring-quality material. Can hk 
heat-treated after forming to develop from 200,00 
to 240,000 psi. 





Detailed literature concerning the behavior and 
engineering properties of any of the above Inco 
Nickel Alloys will be mciled on request. 

*Reg. U. S. Pat. Of. 





THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK 5, 4.¥. 
50 
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When you look into the AMEROID system 


you'll find it backed by. all the factors necessary for 
a completely successful boiler water treatment... a 
national service organization of trained chemists 


and engineers; modern analytical laboratories; 


2 
Se 


RESOURCES LABORATORIES SERVICE 
9 Sibe f 
1 Was . 
—_ 


RESEARCH CONSULTATION EXPERIENCE 


Fs 


LEO LOE 


controlled manufacturing facilities; a progressive 
research program; and the “know how” that comes 
only from wide experience. An AMEROID 
representative will be happy to discuss boiler 


water conditioning with you at your convenience. 


E. F. DREW & CO.,INC. 
15 EAST 26th STREET, NEW YORK 10, N. Y. 


COMPLETE AMEROID SERVICE is avail- 
able in key cities of the United States, 
* Canada, Mexico, Brazil and Puerto Rico. 
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Mr. George Probst 

Worthington Pump and Machinery Corporation 

Steam Turbine Division 

Wellsville, New York 

Dear Mr. Probst: 
You will be interested, I'm sure, to learn 
Worthington Turbine Generator 
i ince it was Put on 


© 3500 

We run both 

ey paralle) 

do so well with these Worthington 

at we would be glad to show them in opera- 

ion to any of your Prospective customers who care 
to visit our Plant. 


Very truly yours, 
CITY OF sT. MARY'S 


City Engineer and Director 
of Service and Safety 


ff 








users throughout the country 

a. eros ee gee performance of vo 
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ie ‘ il a Worthington Pump and Machinery Corp , 
eee Division, Wellsville, N. Y. 
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Py * ° e ere aenne Saas hs en 
Multi-Service Oil effi- stccse=.. 


Light grade is recommended 










“ H H ’ for enclosed spur, and 
* [dent in tough service farina et 
! . 
“ Because it is made of high-quality stable oils and — 
8 contains detergent and oxidation-resistant com- 


Cushions shocks and 
reduces frictional 
losses caused by 
Sliding action. 


pounds, Calol Multi-Service Oil has decreased the 
amount of oil used in air compressors as much as 
20% in some cases. It is also highly efficient in 
the lubrication of natural gas engines, industrial 
Diesel engines, vacuum and pressure pumps and en- 
closed reduction gears and their integral parts. 
Calol Multi-Service Oil spreads rapidly on bear- 
ing surfaces, adheres tightly and withstands high 
temperatures and pressures. It comes in six vis- 
cosity grades: 45X, 50X, 55X (SAE 20), 65X (SAE 30), 
7X (SAE 40) and 85X (SAE 50). 
there rapid separation from water is not required, ee e 
(alol Multi-Service Oil may be applied satisfac- Calol Pinion Grease sticks 
torily by oil circulating systems. It is also ap- 
plied by ring-, drop-, bottle-oilers and by hand 


on on open gears 


Section of Pinion and Girth Gears on Rotary Drier. 


Calol Multi-Service Oil resists Because Calol Pinion Grease is extremely adhesive 


high temperatures and pressures and flows back into place when displaced, it will 
on heavy- duty bearings. 


not drip off and waste away from large open gears. 
The tenacious lubricant film provided by this oil- 





Spreads rapidly like grease withstands high pressures and acts as a 
Pee pe Toone: cushion under shock loads. It reduces to the mini- 
ge maintains mum frictional losses caused by the sliding action 
: : uniform of gear teeth and resists high temperatures. 
! advice. lubricant film. The lightest grade, Calol Pinion Grease 0, is par- 
write for ticularly adaptable to open gears operating at high 
poration, 


speeds. It is also recommended for grease-lubri- 
cated enclosed gears where climatic temperatures 





i Ao are low. 
) N bottle -oilers Calol Pinion Grease is also used on wire rope. In 
ge this use, the application should be as light as pos- 
sible. 
It comes in four grades: 0, 1, 2 and 5. The heavier 
grades are increasingly more adhesive. In some 
Air Compressor Main Bearing. cases they require heating for correct application. 





This drawing preoared with cooperation of Chicago Pneumatic Too! Co Trademarks, ‘‘Calol,”’ ““RFM,”’ Reg. U. S. Pat. Off. 










For additional information and the name of your nearest Distributor, write Standard of California, 225 Bush 
Street, San Francisco 20, Calif.; The California Oil Company, 30 Rockefeller Plaza, New York 20, N. Y.; The 
California Company, 17th and Stout Streets, Denver 1, Colo.; Standard Oil Company of Texas, El Paso, Texas. 


FOR EVERY NEED A STANDARD OF CALIFORNIA :08-PRoveED PRopucT 





November, 1947—POWER PLANT ENGINEERING—Chicago, III 








6783 


Simplex Controllers offer you: 





rat. 


PN 


compact design, low weight 
short length, low height, narrow 
width 
ball bearing mounted shaft 


d, 
hydrostatically balance 
patented guillotine valves 


simple, direct action design 


venturi tube type of differential 
pressure producer 


quick starting from open position 


instant response to slightest dif- 
ferential pressure 


t over 
e extreme accuracy of contro 


long range 


—— 





; TYPE ‘“‘S”’ 
| CONTROLLERS - 


Simplex Type “‘S’’ Rate of Flow 

‘ Controllers are of the most ad- 
‘ rwaneed; proved design! They 
meet:every requirement of mod- 
‘ern filter:plants! 


SIMPLEX TYPE "'S”” CONTROLLERS ARE USED extensively 
in controlling the rate of flow in filter effluent lines, 
as well as maintaining water levels on filter beds or in 
clear wells. They will maintain balance between input 


and output through filter plants. In addition they are 
used for controlling wash water. 


Simplex Gauges for use with these controllers in- 
dicate and record the rate of flow or loss of head of 


water through the filters, or will measure water during 
washing cycles. 











SIMPLEX VALVE & METER COMPANY 





PHILADELPHIA 42, PA. 
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--SO WHAT! 


A coal supply that is wet, dry, or partially 
frozen will no longer be a problem with an & 
Perfect Spread Stoker in your boiler room. You 
will be able to feed it a wide variety of fuels and 
watch it operate quietly and efficiently—with- 
out clogging. Whether you’re now hand-firing 
your boilers or want to replace inefficient boil- 
ers, you'll appreciate the exclusive € features 
that assure you automatic steam generation 
with consistently thorough combustion at low 
operating cost. 

Its efficient performance has saved thousands 
of dollars for scores of owners in many types of 
businesses. Reduce your boiler room costs with 
the & Perfect Spread Stoker. Investigate now. 
Write for descriptive booklet today! 


i ple de- 
—Get this valua 
ee t on the & 
_ i | 
Perfect 
(le id La Cadl/ ort ee 
' ; 7 Address inquirie 
” eo 8 Aramingo Ave., 
Philadelphia 25, Pa. 


g to 


AMERICAN ENGINEERING COMPANY 


2408 ARAMINGO AVENUE -; PHILADELPHIA 25, PA. 
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XUM 


THERE’S EFFICIENT, LOW COST | 
COAL PREPARATION COAL Is SPLIT 


“~ 


cmorenusito) 
Wherever there is an AWN © 


AMERICAN CRUSHER.:-” 


Ss 





At the Windsor Power House Coal Co., Power, AIUVUCEOUUUUOEEEEUUGGOOOEEEELOUGOOEGEE}OUOOAOEEEEEUUUOGEEEEEUUUUGHOGELEOUUUGAOGGEEUUUMHGeeeeUUUAaneencocuaneecatteettn 
W. Va., preparation plant shown above, the 
American Rolling Ring Crusher Model 42S 
(in insert) is in daily operation reducing 
5 x %" doal to —%"" at the rate of 230 TPH. 


Throughout the country, in the 
many plants with American 
Crusher installations, you'll find 
efficient coal crushing resulting in 
efficient firing. 


American Rolling Ring Crushers, 
with their patented shredder ring 
action which splits coal instead of 
crushing it, assures uniform sizing. 
Fines are controlled to a minimum 


or maximum and no oversize is : aes 
passe d. The coushed pro duct is The American “S came for taped Leameeed is a compact, 
- complete crushing operation which is installed in minimum 
a constant yield of stoker or pul- head room without extensive conversion and with no auxiliary 
verizer size. crushing facilities. 
. There is an American Rolling Ring Crusher to fit your needs. 
The total operating cost of Ameri- Capacities up to 500 TPH. onl 


cans is less than Ic per ton. . STU 


Write for Bulletin "Crushing Coal at Less Than One Cent a Ton” 


i TO 4 COMPANY 


1429 Macklind Avenue 
St. Louis 10, Mo. 
































SUBSIDIARY OF THE DOW CHEMICAL COMPANY 


Remove Mill Scale 


THE CHEMICAL WAY! 


CHEMICAL CLEANING SERVICE PROTECTS NEW BOILERS! 


Many power engineers have found that the Dowell chemical 
method of removing mill scale from new boilers before the 
first firing results in more satisfactory boiler operation. 


Dowell engineers fill the new boiler with specially selected 
liquid solvents designed to dissolve the mill scale. Unless 
removed, mill scale may retard heat transfer, slough off 
particles which abrade the system during operation, and act 
as a base for further corrosion. Dowell brings all necessary 
chemicals to the job in truck-mounted tanks and furnishes 
pumps, mixers, heaters and control equipment. 


The chemical removal of mill scale after equipment erection 
can eliminate much of the extra care required in the handling 
of previously sand-blasted or pickled tubes. It may also 
substitute satisfactorily for the grease-removing alkaline 
pre-boil. Call or write Dowell for an estimate of the cost of 
Chemical Scale Removal Service for your heat exchange 
equipment. 


DOWELL INCORPORATED ¢ TULSA 3, OKLAHOMA 


New York, Philadelphia, Boston, Baltimore, Pittsburgh, Buffalo, Cleveland, 

Cincinnati, Detroit, Chicago, St. Louis, Kansas City, Wichita, Oklahoma City, 

Houston, Fort Worth, Shreveport, Mt. Pleasant, Michigan; Salem, IIl.; Borger, 

Texas; Wichita Falls, Texas; Midland, Texas; Lafayette, La.; Long Beach, Casper: 
Dowell Associate—International Cementers, Inc. 
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ON LUBRICANT PERFORMA 
eee \ 


This special refrigerating apparatus at Sinclair Laboratories tells an important story every day to 
research experts and refinery control technicians. - 


The thermometers, shown above inserted in lubricating oil samples, record temperature as cold 





is increased in the special refrigerating appa- 
ratus. Trained observers check the samples Sinclair Lubricants 
for the Power Plant 


frequently, test for pour point. Sinclair, thus, lain iit 


makes sure that its lubricants retain full pro- SINTURLITE OILS 
tective qualities even at sub-zero temperatures SINCL oan 7a E on gel NDER 
... when your specific application demands. AND VALVE OILS 


For Compressors: 


RUBILENE OILS 


research assures you that famous Sinclair lubri- For General Lubrication: 


COMMANDER OILS 


For Ball and Roller Bearings: 
give outstanding performance to meet your BEARING GREASE AF 
most exacting requirements. bitin 


SINCLAIR REFINING COMPANY e¢ 630 FIFTH AVENUE, NEW YORK 20, N.Y. 


Such constant manufacturing control and 


cants ... and all new Sinclair products . . . will 
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You keep air and fuel rates in accu- 
rately measured proportion to each 
other and in direct relation to the 
plant load, when you use Hays Auto- 
matic Combustion Control. 


The result is simple and exceed- 
ingly profitable—you operate your 
boilers closer to their maximum ca- 
pacity; and do it safely, much more 
economically than is possible under 
manual operation. You actually 
stretch your plant's steam capacity. 


This is the truly modern system— 
wholly electrical: sensitive to the 
slightest change in steam demand, 
telegraphic in its instant measure of 


“ YOUR PLANT’S 
STEAM CAPACITY...SAFELY 


with heoM CYC MACUL eis’), 


SYSTEM... 0 eleetrcal 
COMBUSTION CONTROL 
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each variation and in its corrective 
response. It is simple to install, to 
maintain, to operate. 


You recognize the advantages— 
steam pressure maintained constant, 
turbine room efficiency improved, and 
quality of processed product pro- 
tected; fuel and maintenance costs 
appreciably lowered; clinker trouble 
greatly lessened; smoke negligible. 


How you may enjoy these advan- 
tages is explained in Bulletin 46-605 
—contains helpful schematic draw- 
ings of 14 typical installations. Better 
send for it. 










THE HAYS CORPORATION ¢ MICHIGAN CITY, INDIANA, 


— el 






























































A Dual-Pressure Air 
Compressor. To fill a need 

by users of small amounts of com- 
pressed air, Kellogg Division, Amer- 
ican Brake Shoe Co., has developed 
a new dual-pressure air compressor 
which can handle an extremely wide 
variety of jobs. Initial response to 
this new design indicates that many 
small industries may find, in its ex- 
ceptional economy and flexibility, a 
better answer to their compressed 
| air problems. 
Although this compressor is_ ba- 

sically a standard single % hp com- 
pressor, operating at the cost of one 








unit, is provides the performance 
characteristics of two separate com- 
pressors—2.4 cfm of free air at 50 
psi and 1.2 cfm of free air at 150 psi. 
Change in pressure and volume is ef- 
fected by means of an ingenious as- 
sembly, consisting of an automatic 
motor pulley and sliding motor base. 
A hand lever moves this assembly, 
while the compressor is running, from 
one pressure position to the other, 
varying the motor speed and control- 
ling the pressure through contact 
with a low pressure unloader valve. 

When the lever is set at 50 psi the 
automatic motor pulley is increased 
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NEW EQUIPMENT NEWS 


Use the coupon below when you want further information on the equip- 
ment described on this page and following pages. Write the identifying 
letter or letters in the space provided, clip the coupon and send it to 
Power Plant Engineering, 53 W. Jackson Blvd., Chicago 4, Illinois 


in pitch diameter, thus operating the 
pump at increased speed and deliver- 
ing a higher volume of air. In this 
position the sliding motor base per- 
mits the low pressure unloader valve 
to unload at 50 lb pressure, unload- 
ing the tank, and allowing the com- 
pressor to run continuously. 


R Engine-Driven Welder. 


A new Flexarc lightweight en- 
gine-driven welder, designed for 200 
amp at 30 v on the basis of 50 per 
cent duty cycle, is available from 
Westinghouse Electric Corp. Each 
welder comes with accessories com- 
plete ready to weld, including work 
and electrode leads, helmet, electrode 
holder, a liberal supply of electrodes 
and a wire scratch brush. 

Dubbed “The Ranger,” this d-c 
welder can be towed anywhere a jeep 
can take it. The design character- 
istics of the generator provide easy 
striking and maintenance of the arc 
for shop quality welding on steel, cast 
iron, alloys, hard surfacing aluminum 
and brass. 

The generator is direct-connected 
to a Hercules [XB engine. The weld- 
ing current is adjusted over a wide 
range from 30 amp at 20 v to 250 amp 
at 30 v in four major steps by plug- 
ging screw locking plugs on work and 
rheostat control. Polarity is positively 
controlled by interchanging work or 
electrode lead connection. Available 
either as a portable or stationary 
model. 





ENGINEERING Your 

PINS zsis istic nusaaeatnuattecisslpuauisa pucn Soa soaeayosieeenseodeu kee ts Cocoa 
53 W. apy tong Sn weet! PO scconsipieeti 
Chicago 4, Illinois Sour Commeur oF re ni ; 
Please have the manufac- NeepaART™ Peecascs pus Puchududckdpdswtneeetistaiiapnaeiensanppiakenensmsunus 
turers send me without ob- omen” FAY 
ligation further information hédeeen 
on the equipmentindicated j| == 2°" 
by the following letters: Neos cccaiacccsisisccsstussagbaveestabaaniomecbaecuesiaaae I ois scancinsacssvens 





















C Temperature Regula. 


tor. To provide a means of se. 
curing accurate, reliable temperature 
control at reasonable cost, Leslie Co, 
has developed a new self-acting, tem. 
perature regulator designated as 
Class “Y.” 
Important features include single 
seated construction in all sizes % jn, 
to 4 in. for steam pressures up to 
125 psi, packless main valve stem, 





hard faced seating surface and hard- 
ened wearing parts, liquid-filled ther- 
mostatic element, all of which assure 
positive control response to small 
temperature changes, positive dead- 
end shut-off, long life and simple 
maintenance. 

Accurate temperature control can 
now be obtained at reasonable cost 
for many industrial applications, in- 
cluding heating water for wash 
rooms, laundries, chemical and food 
process equipment, etc. 


Leather V-Belt.. Leather 

V-belting which can be cut from 
a roll and spliced to fit any required 
centers is now available from the 
Chas. A. Schieren Co. 

This V-belt is made in A, B, C and 
D sections and is supplied in 100 ft 
rolls, packed in boxes. The belt is 
constructed in such a way that the 
side walls are of flat, full grain 
leather which provides greater pulley 
gripping capacity. These leather V- 
belts are not affected by oil, states 
the manufacturer. 


The belt can be made endless, to 
fit any drive, either by a lapped splice 
or by mechanical fasteners. By using 
a lap press and tension rods an 
clamps, which are also available from 
Chas. A Schieren Co., the belt can be 
installed endless under any desired 
tension directly in the grooves on the 
drive. This saves tearing down drives 
that have outboard bearings. 


The Schieren E-Z Lap Cutter, 
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«ee YOU’/RE SURE OF HIGH QUALITY 
LOW-COST VALVE SERVICE 


With Lunkenheimer Valves in the line . . . you get better valve service 






nd hook ... every time. That's the considered opinion of engineers and oper- 
on ating men throughout the nation. From long experience, they know 
—~ that Lunkenheimer Valves give extra years of better service, set 
i simple new low records for over-all valve cost. 
ae Lunkenheimer leadership in engineering and design, valve metallurgy 
tions, in and craftsmanship has been established over many years . . . pro- 
was a . ° 
and food ; tected by rigidly enforced standards of highest quality . . . recog- 
Fig. 1640 nized by valve users in practically every industry. When buying 
taille King Clip" Gate valves, the Lunkenheimer name is your assurance of full service... 








pt complete satisfaction. 

from the 
An Adequate Stock . 

B, C and 
in 100 ft CLOSE AT HAND «co. 
e belt is 
“hat the A big stock is not enough. Lunkenheimer Distributor stocks | 
ull grain are carefully geared to the particular needs of each territory. | 
oe This “planning ahead,” plus your Distributor's aid in solving 
“1 Ps operating and maintenance problems, rapid delivery service 

¥ are the reasons why so many plants rely on their Lunkenheimer 
ndless, to Distributors for complete valve service. 
ped splice 

ae ESTABLISHED 1862 
r . 
sei THE LUNKENHEIMER £2: 
elt can be ; — - " — 
y desired Fig. 2228 —= QUALITY’ =— 
es on the 200 Ib. Bronze CINCINNATI 14, OHIO. U.S.A. 
— Union Bonnet Gate NEWYORK 13 CHICAGOS BOSTON1O PHILADELPHIA 34 
: Cutter, EXPORT DEPT. 318-322 HUDSON ST., NE.) YORK 13.N. Y. 
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described as a mistake-proof belt 
chopping device, also supplied by the 
company, enables anyone to splice a 
leather V-belt to factory perfection. 
It cuts the leather on the bias across 
the belt, making a long, tapering, 
slant-wise cut, producing the fine 
feather edge on the ends so necessary 


to a smooth-running endless belt 
joint. 
Leather V-belting for fractional 


horsepower drives is also available. 
It is made in % in., 5/16 in., % in. 
and % in. sizes and is supplied in 
spools holding 100 ft. It is joined by 
hooks, the same as round belting. 


E Water Column. Jerguson 
Gage & Valve Co.’s new water 
column, for low water and high water 
alarm, has independent knife-edges 
that guarantee, according to the man- 
ufacturer, exceptional efficiency. 
Quick, positive action is imperative 
in a water column in order to give 
the operator immediate warning of 
too high or too low water level in the 
boiler. To insure such action, Jergu- 
son engineers made exhaustive ex- 
periments, according to James Ford, 





Sales Manager, resulting in develop- 
ment of the simplified knife-edge and 
single lever construction. 

This means that the solid type dis- 
placement weights balance on stain- 
less steel knife-edge supports, which 
are carefully hardened to insure long, 
trouble-free service. This delicate bal- 
ance responds immediately to changes 
in boiler water level. The alarm 
mechanism is stainless steel through- 
out, an important additional protec- 
tion against rust and wear. 

New Jerguson water columns are 
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available in five models, 300 1b, 450 Ib, 
600 1b, 900 lb, and 1500 lb. A com- 
plete printed analysis of the construc- 
tion, operation, and application of the 
Jerguson Water Column is now 
ready, and will be mailed out, with- 
out obligation, on request. 


Hot Water Boilers. 

Hook & Ackerman, Inc., an- 
nounces the addition of two new and 
larger size models to their line of 
Hydrotherm Automatic Gas Fired 
Central Heating Plants for small in- 
stallations. 

The two larger units have capaci- 
ties of 600 sq. ft. installed radiation 
and 1000 sq. ft. installed radiation 
which have received full AGA ap- 
proval for use on manufactured, nat- 





ural and mixed gas, as well as for 
Butane, Propane, and Butane Air 
Mix. Available to the trade imme- 
diately, these larger size boilers meet 
the current need for volume water 
heating for apartment houses, hotels, 
laundries, industrial and commercial 
buildings. 

All other Hydrotherms of various 
capacities, including the two larger 
models, feature the patented horizon- 
tal heat exchanger that makes the 
units extremely compact and highly 
efficient. 


G Improved Electrode. 
The Air Reduction Sales Co. has 


announced the availability ‘of-an im-- 


proved Airco No. 312 electrede. Origi- 
nally placed on the market two years 
ago, it is an all-position, mild steel 
electrode designed to produce weld 
metal possessing not only excellent 


mechanical properties, but also low - 


hydrogen content. 
According to the manufacturer, the 





equiprhi 


improved Airco 312 electrode has two 
advantages over its predecessor: 1. It 
can now be used on a-c and d-c re. 
verse polarity current. Operating 
characteristics are said to be equally 
good on either a-c or d-c reverse. The 
former 312 electrode could be used 
only on d-c reverse. 2. Preheating of 
the electrode is no longer required 
with the improved Airco 312 to ob. 
tain porosity-free weld deposits, 
These deposits can be obtained by 
using either the stringer bead or the 
full weave technique. . 

The recommended uses for the im- 
proved Airco 312 are: welding high 
sulphur, free machining steels; weld- 
ing hardenable steels where no pre- 
heat is used; welding cold rolled 
steels which normally exhibit exces- 
sive porosity when welded with con- 
ventional electrodes; weldments to be 
vitreous enameled after welding. The 
extreme low hydrogen content of the 
improved Airco 312 makes possible 
the production of satisfactorily enam- 
eled surfaces without any heat treat- 
ment prior to enameling. 


K Station Outlet Valves, 

Air Reduction Sales Co. recent- 
ly announced the. availability of its 
new %-in. station outlet valves. A 
product of Airco research and devel- 
opment, the new valve is a compact 
combined shut-off and check valve for 
use on drops or risers of a piping 
system. The new valve is a diaphragm 
type, and therefore being ‘‘packless” 
has no stuffing box. 
dual function, Airco’s new station out- 
let valve eliminates the* necessity of 
installing a separate shut-off valve 
and check valve. 

As a shut-off valve it permits re- 
pairs or alterations to be made on 








C Wnstream from the valve 
without turbing other stations on 
the line; as a check valve, it allows 
the flow of gas in only one direction 
and: it will close tightly should a dis- 
turbance at the torch cause a back- 
presstire to travel as far as the valve. 


J Turbine Pumps. Recently 

announced by Walter H. Eagan 
Co. these new turbine pumps are 
available in capacities to 250 gpm and 
in pressures to 200 psi. The manufac- 
turer states that the pump is unique 
in that it unloads as the pressure 
drops, discharges liquid against rela- 
tively high pressure at low speeds 
and has renewable heads which facili- 
tate quick repair and change of char- 
acteristics by a simple mechanical 
operation. 


Other features pointed out by the 
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For faster, better piping jobs 
get everything from CRANE 






































Anall-Crane installation! That’s a sure 
way to keep piping jobs moving 
swiftly and smoothly—from design to 
erection to maintenance. Crane qual- 
itythroughout—in valves, fittings, pipe, 
accessories, and fabricated piping— 
makes dependable performance a 
foregone conclusion. 


Look at this steam header installation for example. 
Every piping item is from Crane. That means all 
the benefits of standardization . . . all the benefits 
of this 3-way advantage: 








ONE SOURCE OF SUPPLY offering the world’s 
most complete: selection of steel, iron, 
brass and alloy piping materials for all 
‘power, process, and general service 
applications. 


ONE RESPONSIBILITY for piping materials— 


helping you to get the best installation 
and to avoid needless delays on jobs. 


OUTSTANDING QUALITY in every item—as- 

suring uniform dependability and dura- 

bility in every part of piping systems. 
CRANE CO., 836 S. Michigan Ave., Chicago 5, III. 
Branches and Wholesalers Serving All Industrial Areas 


















































(Right) 47XR—A GOOD NUMBER TO REMEMBER 
for 150-Pound Cast Steel Wedge Gate Valves, 
for tough steam services up to 750° F., for 
water, oil, air, gas, etc., up to 500° F. 
Finest Crane quality design and construc- 
tion throughout, with tight, long-lasting 
Exelloy to Nickel Alloy seating. 
Sizes: 2-in. and larger; screwed, 
flanged, or welding ends. See 
your Crane Catalog. 





Steam service piping completely 
equipped by Crane. 


EVERYTHING FROM... 


VALVES « FITTINGS 
PIPE » PLUMBING 
AND HEATING 


FOR EVERY PIPING SYSTEM 
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manufacturer for this unit are: Con- 
tinuous, non-pulsating flow; reduction 
in power on drop in head; handling 
of non-lubricating fluids at high tem- 
peratures; self-priming; high heads 
at relatively low capacities, high effi- 
ciencies and low speeds. 

The pump is designed for use with 
clean liquids up to 500 SSU viscosity 
and is particularly suited to hot and 
volatile liquids. 


K Boiler Water Tester. 

Barclay Chemical Co., Inc., has 
announced its new Photoelectric Ana- 
lyzer designed for the rapid determi- 
nation of phosphate and sulphate in 
boiler water. The manufacturer points 
out that the daily tests of samples of 
boiler water, now so necessary for 
the continuous and safe operation of 
present-day boiler plants, can be 
greatly simplified by the use of this 
new instrument. 


. 





The procedure is said to be very 
simple. To a measured quantity of 
filtered boiler water sample reagents 
are added which cause a blue color 
to be developed, the depth of color 
being in direct relation to the amount 
of phosphate present. This sample is 
then placed in the instrument where 
the photoelectric cell is energized and 
the parts per million of phosphate 
read directly on the specially cali- 
brated meter. A similar procedure, 
using other reagents, will give sul- 
phate determination. 


L Heating Control. — The 

“Fuel Watchman,” a new heat- 
ing control announced recently by The 
Fuel Watchman Co., is said to be 
based on an entirely new principle. 
Once installed and adjusted, it is 
pointed out, the Fuel Watchman 
takes care of heating needs regard- 
less of the outside temperature. It 
takes care of nightly and seasonal 
start-ups without attention. 

The unit consists of a roof control, 
an outside control and the main con- 
trol panel. The roof control is located 
where it will receive the direct rays 
from the sun for the greatest length 
of time. Its purpose is to determine 
the amount and effect of color radi- 
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ation being absorbed by the building 
and prevent overheating on mild 
days. 

The outside control is so adjusted 
at the factory that each operation 
occurs over a different range in tem- 
perature. No adjustment is required 
when it is installed. This control is 
mounted on the shady side of the 
building about 6 ft off the ground and 
protected from the sun. The main 





control panel is mounted in the boiler 
room. The heart of the control con- 
sists of two Telechron synchronous 
motor clocks on which are mounted 
six schedule discs. Each disc is 
notched to correspond to one outside 
thermostat setting so that when the 
outside temperature is below 60 F 
there will be only one schedule in 
operation at a time. 


New Electrode. 4 mpco 

Metal, Inc., announces a new 
silicon bronze are welding electrode, 
“Sil-Trode”. It was developed espe- 
cially to meet the needs of welding 
engineers who prefer to use an elec- 
trode of similar composition to the 
parent metal when fabricating and 
repairing silicon bronze parts. 

Sil-Trode is a shielded-arc silicon 
bronze electrode operating on reverse 
(positive) polarity, direct current. 
The coating and core wire were spe- 
cifically designed to produce a spray 
type arc action, low spatter loss, free- 
flowing slag, and weld metal produc- 
ing crack-free, smooth, dense deposits. 
The slag is friable and easily re- 
moved. 

The special core wire selected for 
use in the Sil-Trode was carefully 
developed so that the electrode could 
be used in joining any of the present 
weldable grades of silicon bronze 
sheet and plate available for fabri- 
cated tanks, chemical processing 
equipment, etc. 

Sil-Trode will be available in o 
in., 4% in., 5/32 in., 3/16 in. and % i 
diameter sizes and packed in 50 Ib 
containers. 


K Regulating Valves. Les- 

lie Co. has announced a new 
design feature in its Class DL and 
DLS Diaphragm Regulating Valves 
with ‘“‘Conden-Seal” cooling bonnet 
for use with air or water operated 
Controllers. 

Salient features include: Single 
seated, tight closing main valves; 
hardened stainless steel valves, stems 
and guides, and integral hard sur- 
faced seats; valve-above-seat position 
for reverse or direct acting valves; 
easy reversal of valve action by a 
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simple change of diaphragm super. 
structure; ““Conden-Seal” cooling bon. 
net which includes a stainless Steel 
radiating tube and a condensate res. 








ervoir for steam service to protect 
the low friction packing gland at tem. 
peratures above 450 F; sensititve dia- 
phragm assembly which maintains 
constant effective area throughout 
travel. 

The Class DL is available in semi- 
steel (125 Ib flanges) or bronze body 
(300 lb flanges); the Class DLS, in 
cast steel (600 Ib flanges). Suitable 
for steam pressures up to 600 psi and 
temperatures up to 800 F and for 
pressure drop across the main valve 
as high as 300 psi in the smaller sizes, 


0 Deaerator Type Feed- 
water Heater. Effective 
mechanical deaeration of boiler feed- 
water with oxygen reduction to less 
than 0.06 cc per liter is announced 
by Fred H. Schaub Engineering Co, 
Inc., in their deaerator type feed- 
water heater. The process consists of 
pre-heating above the boiling point 
of all feedwater which enters the de- 
aerator receiver, and the diffusing of 
the water under pressure through a 
series of spray nozzles which spray 
the water into a very fine film. 
There are several variations of the 
Dearerator System which can be readi- 
ly incorporated into any open type 
return system. Extensive use of 
alloys and corrosion-resistant mate 
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Greater steaming capacity for longer 
periods of uninterrupted service is 
assured by using a CARBOFRAX 
silicon carbide brick boiler setting. 
Its use improves overall efficiency 
-effects noteworthy operating 
eonomy—lowers maintenance 
costs. 


Troublesome, space consuming 
dinkers cannot cling firmly to the 
CARBOFRAX brick. Their hard, 
dense surface is retained even at 
abnormal temperatures. Unham- 
peted by large clogging clinker 
formations, the entire grate area is 
in use at all times. Better combus- 
tion conditions are promoted. The 
result obviously is more output at 
decided savings. 


> 








RILEY Standard 6 Retort STOKER 


GETTING MORE 
OW-COST STEAM 


Service life of 8 to 10 years from 
CARBOFRAX brick without re- 
placement is regularly reported. 
Outages for setting repairs are rare 
because of the extreme resistance 
to abrasion, spalling and cracking 
possessed by these brick. Any 
maintenance expense is on a greatly 
reduced scale when compared with 
ordinary refractory installations. 


== —————— 


a + 
fi 
i F See 


“FRE” uUnderteed STOKER 


Further savings are realized from 
the longer life of the upper walls. 
Being firmly supported by the 
erosion resistant CARBOFRAX 
setting, these walls do not require 


frequent rebuilding or replacement. 


It will pay you to discuss more fully 
the benefits of a CARBOFRAX 
setting for your boiler furnace. We 
will be glad to supply the details. 
To get a preliminary summary of 
pertinent facts, write Dept. H-117 
for your copy of our illustrated 
technical booklet. 


The Carborundum Company, Re- 
fractories Division, Perth Amboy, 
New Jersey. 


WALL OR] 
HUBER 


WALL BRICK DATA 
ILLINOIS Chan Grate STi 


WALL BRICK DATA 


ag TAYLOR 6 Retort type 17 # ¢ STOKER 


WALL BRICK DATA 


JONES Tyee So STORER = 


WALL BRICK DATA 


MCCLAVE forced draft chan Grate STOKER 


WALL BRICK DATA 


WALL BRICK DATA 


PERFECTION heavy duty STOKER 


WALL BRICK DATA 


WALL BRICK DATA 


B & W Cham Grate STOKER 


WALL BRICK DATA 


By CARBORUNDUM 


TRADE MARK 


Grborundum’’ and “Carbofrax’’ are registered trademarks which indicate manufacture by The Carhorundum Company 
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rials reduce maintenance to the 
minimum. Completely automatic 
equipment includes gages, thermo- 
stats, and regulators, as well as the 
vent condenser and spray header. It 
is available in sizes from 100 to 
1000 hp. 


4 Seatless Valve. The “20th 

Century Seatless Valve’ just 
announced by Knowles-Fisher Corp., 
incorporates a design which is with- 
out a valve seat or washer. 

The valve opens and closes with a 
flick of the fingers, without mechan- 
ical pressure. It cannot jam, and no 


dirt, scale or abrasive can affect its 
operation or reduce its efficiency. 

The announcement points out the 
following features: The ‘shut-off is 
positive. No gland packing is neces- 
sary. No fluid can come in contact 
with the threads. Operation is smooth, 
quiet. There can be no hammering 
or chattering, as pressure builds up 
gradually. 


New Deearbonator. 
Built in four sizes for capaci- 
ties up to 1800 gph, the new Model 
CDC Decarbonator has been added 
to Cochrane Corp’s. Decarbonator 
line. Water to the unit, controlled 
by a pilot-actuated regulating valve, 
is distributed over a packed tower. 
A motor-driven blower in a spool on 
top of the corrosion-resistant plastic- 
coated welded steel shell draws air 
up through the tower counterflow to 
the water thereby scrubbing the 
water free of carbon dioxide. A filter 
in the air inlet prevents contam.na- 
tion of the water with dust. 
The Decarbonator is regularly used 
to remove carbon dioxide from the 


effluent of demineralizing systems, 
carbonaceous hydrogen zeolite soft- 
eners, and from water supplies 
treated with acid. 


Distribution Trans- 


formers. An improved line 
of smaller, lighter and more compact 
distribution transformers made _ pos- 
sible by the use of preferred orienta- 
tion electrical core steel, has been 
announced by Allis-Chalmers Mfg. 
Co. The new design represents a 17 
to 46 per cent saving in weight with 
corresponding reduction in size. 

Engineered to meet all the recom- 
mendations included in the revised 
second report of the EEI-NEMA 
Joint Committee on the standardiza- 
tion of distribution transformers from 
1% to 100 kva, 2,400 through 15,000 
v classes, the improved transformers 
represent the latest development in 
the’ electrical field as well as the 
latest advancements in metal fabri- 
cation and welding. 

Features of the new units include 
spray Bonderized steel tanks with 
machine welded seams to insure per- 
manent protection against leaks; high 
voltage pockets fabricated from a 
single piece of special deep-drawing 
steel permanently welded to the tank 
wall; recessed tank bottoms to pro- 
vide additional protection against 
rusting and mechanical damages in 


handling, and low voltage bushings 
mounted with a gasketed point which 
is held in compression by a pressed 
steel gasket ring. This ring can be 
easily removed at installation for re- 
placement of L.V. bushings, if neces- 
sary, without opening the trans- 
former. 

Other features include standard 
flat-slotted lugs on internal low volt- 


age leads which allow quick change 
from series to parallel or vice-versa 
the use of preferred orientation elec. 
trical steel for efficient core type 
construction, and re-design to reduce 
copper-to-oil temperature gradients 
to a minimum, resulting in better 
short time overload characteristics, 

The improved spray Bonderizeg 
transformers are given three coats 
of quality paint, each of which jg 
baked on separately. This provides 
protection against severe weather 
conditions, salt and corrosive acid 
atmosphere. 


S Combustion Control, 

This new electronic combustion 
control, called Robot Eye, is de. 
scribed by the company as a practical 
and inexpensive control directly re. 
sponsive to the products of combys. 
tion in the flue gas. It is said to be 
particularly adapted to the use with 
rotary cup burners permitting oper. 


ation at high levels of efficiency. Ad- 
vantages of the unit, as listed by the 
manufacturer, General Power Plant 
Corp., are: reduction of fuel oil con- 
sumption, continuous high efficiency 
of operation, minimization of smoke 
formation, elimination of guesswork 
in calculating efficiency, reduction of 
maintenance costs. 


Its method of operation is described 
as follows: Combustion gases leaving 
the furnace pass between a _ photo- 
electric cell and an energizing lamp 
mounted on opposite sides of the 
breeching. Fluctuations in haze der- 
sity present in the breeching cause 
variations inthe current generated by 
the photoelectric cell. This currents 
indicated on the microammeter in the 
control panel. Through translation 
equipment the position of the micro 
ammeter needle determines the di- 
rection, magnitude and_ speed of 
movement of a reversible motor Ccon- 
trolling the admission of air to the 
furnace. 


Ni-Resist Gate Valves 
Back. Crane Co. announces 

the reinstatement of its line of Nt 
Resist Cast Iron Gate Valves, which 
was discontinued prior to the wat. 
The valves are of the wedge dist 
outside screw and yoke type and alt 
being regularly furnished with 
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ive Your Boilers a Break! 


End Safety Valve Troubles by Installing 


@ FOSTER 38-SV Safety Valves with these 





Hundreds of Foster 38-SV Safety Valves are giving 


top performance in important installations. This 
2/" superheater unloading valve operates at 1450 
lb, 950° total temp. Others are in service up to 


2575 Ib. at 1000° F. 









PRESSURE REGULATORS... RELIEF AND BACK PRESSURE VALVES... AUTOMATIC STOP AND 
CHECK VALYES...ALTITUDE VALVES...DAMPER REGULATORS...FAN ENGINE REGULATORS... 
PUMP GOVERNORS...TEMPERATURE REGULATORS...LIQUID LEVEL CONTROLLERS...FLOAT 
AND LEVER BALANCED VALVES...NON-RETURN AND TRIPLE DUTY VALVES...VACUUM 
REGULATORS OR BREAKERS...SIGHT FLOW BOXES...STRAINERS...SAFETY VALVES...SIRENS 
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5 GUARANTEED ADVANTAGES: 


1 Built to Stay on the Job-—the Foster 38-SV is the SAFETY 


valve that is built to pop without causing boiler outages. On acceler- 
ated tests in an Eastern Utility, one of these valves has been popped 
every day for more than 6 years. It has had only routine maintenance, 
and yet it pops consistently at set pressure, and does not leak. In the 
Chief Engineer's own words—this is the equivalent of at least 40 years’ 
normal service. 


Accurate Popping —Once set at the desired popping point, 
the Foster 38-SV pops on the button for each successive pop. For 
instance, in another Utility installation, the 38-SV under test was set 
for 600 lb. and popped 50 times in quick succession. The first pop was 
at 600 Ib. and the 50th pop was at 595 lb. In spite of the heat of this 
abnormal operation, the Foster 38-SV was thrown off less than 1%. 
After a short cooling period, it again popped at 600 Ib. That's test 
gauge accuracy! 


Minimum Blow-down-foster 38-SV's are adjustable so 
they can be set to reseat when pressure has dropped as little as 1%, 
below the popping point. In this same test the 38-SV, on its first pop, 
reseated at 594 lb. for a 6 lb. or 1%, blow-down. On the 50th pop, it 
reseated at 589 Ib. which is also 6 lb. or 1%. After each pop, it reseated 
positively with no chattering or leakage. Only over-pressure up the 
stack—no useful steam wasted. 


High Relief Capacify-—Foster 38-SV's have larger bore 
because they can handle larger volume of steam and still control blow- 
down. Depending on operating conditions, they may give more than 
twice the capacity of other makes, as in the case of 5 Foster 38-SV's 
required to replace 12 "conventional" safety valves of the same nom- 
inal size. Fewer valves to buy—fewer valves to service. 


Low Maintenance —Ho: or cold, the piston in the 38-SV fits 
loosely and cannot stick, and yet no steam reaches the spring. The 
spring stays cool enough to touch, even while the valve is popping— 
which means longer spring life. Disc and seat expand at the same 
rate during heating-cooling cycles—there is no drag to destroy seating 
surfaces, Simmering and chattering have been eliminated as a source 
of destruction. Discs will not warp or crack. When routine inspection 
and maintenance are indicated, complete loading assembly lifts out 
without disturbing the spring setting. 





For full details on the design and construction features that se 
enable this valve to outperform any other safety valve, get in ‘ae, r 
touch with your Foster Representative or with us direct. dae 


FOSTER ENGINEERING 


GMyaany 


111 MONROE STREET » NEWARK, N. J. 
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screwed ends in sizes from '% to 2 in. 
and with flanged ends in sizes from 
1 to 8 in. All valves in sizes 3 in. and 
smaller have the clamp type bolted 
bonnet and sizes 4 to 8 in. inclusive 
have the conventional type of bolted 
bonnet. 


Body and bonnet of 
all valves, the disc in 
sizes 4 in. and larger, 
and the gland in sizes 
3 in. and smaller are 
made of Ni - Resist. 
The strength and 
physical characteris- 
tics of Ni-Resist are 
about the same as 
those of cast iron; but 
resistance to erosion 
and wear is definitely 
superior to that of 
cast iron, and corro- 
sion resistance is sub- 
stantially better. 

To add to their cor- 
rosion resistance, the 
stem and body seat rings, the disc in 
sizes 3 in. and smaller, and the disc 
facings in sizes 4 in. and larger are 
made of Crane 18-8 alloy steel. 





Waste Heat Boiler. 

Fully self-contained and very 
compact, an exhaust waste heat boil- 
er has been developed by American 
Locomotive Co. 

Enclosed in an insulated steel cabi- 
net, the unit functions automatically 
on exhaust gases from a turbocharged 
Diesel engine, or it can be operated 
by household type oil burner. 

The waste heat boiler is designed 
to generate 500 lb of steam per hour 
on the Diesel exhaust and consider- 
ably in excess of that figure when 
operating on the oil burner. 


Exhaust gases of 600 to 800 F com- 
ing from the Diesel engine run the 








unit as long as the engine functions. 
When the engine is shut down, the 
oil burner is cut in by a few simple 
steps, so that there is almost no 
interruption in the boiler’s operation, 
and no break at all in the heating 
service. When no heat is required, 
the boiler can be run dry, acting as 
a muffler to the Diesel engine. 


The boiler features strict safety 
precautions. When the engine is op- 
erating, the oil burner in the boiler 
cannot be turned on accidentally. The 
oil burner combustion chamber is 
lined with refractory at the plant. 


Relay. A significant applica- 

tion for a low-cost, totally- 
enclosed relay has been reported by 
the manufacturer, Sigma Instruments, 
Inc. 

A widely used, effective, and inex- 
pensive means of accurate tempera- 
ture control consists of a sensitive 
mercury thermostat which switches 





the coil circuit of a relay, the relay 
in turn controlling the load. 

Satisfactory long life from the 
thermostat requires that the current 
carried by the tiny electrodes to be 
kept to a minimum, preferably below 
4 milliamperes at 115 v a-c. It is 
desirable that a-c current be used to 
minimize plating of the electrodes 
and contamination of the mercury. 

The Sigma Series 41 relay is ideally 
suited for this application. One stand- 
ard type operates with only 2 milli- 
amperes at 115 v a-c in the coil 
circuit. The relay contact are suit- 
able for loads typical of this service, 
such as solenoid valves, incandescent 
indicator lamps and resistance heat- 
ers. Replacement after accidental 
damage or long service is made easy 
by plug-in mountings. 


New Mill Motors. A new 

line of mill motors reduced one 
frame size is announced by Westing- 
house Electric Corp. A larger and 
more efficient armature that fits 
within the limiting dimensions of the 
motor frame, new roller bearings and 
bearing housing, and redesigned field 
coils make the new motor possible. 
The heavy duty type MC Mill Mo- 
tor is available in totally enclosed, 
protected self-ventilated or protected 
force-ventilated construction. It is 
built in accordance with the AISE 
standardized dimensions and incorpo- 
rates the following features: split 
frame of cast steel; silicone insulated 
armature coil conductors; wedges of 
Class B material to hold coils in 
slots; new roller bearing and bearing 
housing that eliminates need of thrust 
washer and collars; improved field 
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coil insulation; and rigid mounting 
of brush holders. 

It is available in sizes from 5 to 
200 hp; in voltages of 230 and 550; 
= in AISE dimension frames 602 to 


X Pyrometrie Indicator. 

The Taco West Corp. announces 
the addition of a series of Precision 
Electrical Indicators to their line of 
Automatic Electronic Control Equip- 
ment. Marketed under the trade 
name of VERI-TELL the line includes 
the Model ‘‘I’—a millivoltmeter py- 
rometric Indicator thermally compen- 
sated, and including Briquet (Thermo- 
static) Automatic Cold Junction 
correction. 

The Model ‘“H’ — millivoltmeter 
pyrometric Indicator, _ illustrated, 
establishes a high level of measure- 
ment accuracy. All instrument errors 
are said to be fully compensated for. 


Y Diaphragm Control 


Valves. The Hammel-Dahl 
Co. announces a completely new line 
of Venturiflo Diaphragm Control 
Valves. The primary design incorpo- 
rates a venturi throat which, it is 
said, insures the optimum in stream- 
line flow characteristics. These valves 
are designed primarily for high pres- 
sure applications such as high pres- 
sure gas and oil well separators, high 
pressure gas transmission problems, 





high pressure steam reduction, high 
pressure and high temperature petrol- 
eum cracking still operation under 
severe coking conditions, high pres- 
sure and high temperature synthesis 
of gaseous compounds. This type 
valves can be used to handle many 
difficult applications on the current 
fluid catalytic crackers, as well as 
many operations on the synthesis of 
oil from gas on current Fischer- 
Tropsch process plants. 
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ntrol 

el- Dahl — No matter how severe your loads, how sensitive your 
Gontrel boilers, two-element COPES Flowmatic will give you the 
incorpo- a ia dependably close water level control that means safe, 


eter efficient operation. Protection against tube failure from 


e valves , low water and carry-over caused by high water is proved 
. = : by charts like that above, and by more than 2000 installa- 
rs, high tions at pressures up to 1825 psi. Adaptable to any piping 
roblems, layout. For specific recommendations, write in detail 


about your operating conditions. 





875-psi, 900-F C-E boiler designed for 

525,000 lb per hr has carried 640,000 NORTHERN EQUIPMENT COMPANY 

> pe ie, 9 Sees eis ee 1172 GROVE DRIVE, ERIE, PENNSYLVANIA 

water level within plus-or-minus 14 inch. 

Write for Report 469 discussing Flow- Feed Water Regulators, Pump Governors, Differential Valves, 
Liquid Level Controls, Reducing Valves and Desuperheaters 


matic control in three plants of this 
well-known Southern utility system. BRANCH PLANTS: Canada, England, France, Austria 
Representatives Everywhere 


k Get Clater Leuel Control With The Cong. FLOWMATIC 





FOR SMALL BOILERS SOLENOID VALVES 


-e petrol- c If you have smaller boilers which carry There must be a good reason why 
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reasonably constant loads at moderate 
pressures, you can get all the benefits 


4 of continuous feed and stabilized water 


level from COPES Type OT—a simple 
level control feed water regulator. 
Compact, it is easy to install and main- 
tain. A proved performer in hundreds 
of plants. Write for information. 


important plants have gladly paid a 
premium for COPES Solenoid Valves. 
It lies in the sound engineering de- 
sign, plus the rugged construction 
which stands up under use and abuse. 
Not carried in stock, each valve is 
built for the individual installation. 
Sizes: 34 to 6 inch. Write for data. 
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hey Help Keep Tankers fi 
on The Move 





NTIRE fleets of Tankers are Yarway Impulse Trap- 

equipped because they make it possible to “discharge 
oil cargoes hours earlier” through their quicker heating 
and greater sustained heating efficiency. 

Then, too, the Yarway Impulse Trap is a “natural” for 
Marine service. Its operation is entirely unaffected by the 
rolling and pitching of the ship. Its trouble-free design (only 
one moving part—a simple valve) insures great depends 


bility and minimizes maintenance. No buckets, bellows, 


floats or diaphragms. It is small in size to fit to fit compactly 


into restricted spaces. Its straight-through piping simpli- 
= installation. No change of valve or seat—for vary- 
ing pressures. 
abe Throughout industry, wherever steam is used, the advan 
service is made in both forged and t f Y I l T sneinely dew 
cast steel body types with flanged, ages 0 ala, stom se iraps are convincingly 
screwed or socket welding ends and onstrated. Over 525,000 already purchased. 


with or without integral —strainers. 






The Yarway Impulse Trap for Marine 









a me See your Mill Supply dealer or write for Bulletin T-1739. 
Shown at upper right — the stand- 

ard Yarway Impulse Trap. A bove: YARNALL-WARING COMPANY 

the Yarway Integral Strainer Trap. 114 Mermaid Avenue, Phila. 18, Pa. 







(Figure No. 140 to 147) Integral (Figure No. 90 to 97) impulse Trap (Figure No. 250 to 257) Integral (Figure No. 410 to 411) 

Strainer ImpulseTrap for pressures for pressures up to 600 tb, (Using Strainer Impulse Trap for pressures Strainer Impulse Trap Je 
up to 600 lb. Steel body, flanged separate pethn tek Sect body, up to 600 Ib. Steel body, socket up to 150 lb, Bronze bom 
connections. flanged connections. weld connections. connections. 
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WHAT LEADERS SAY 





The Future Need for Engineers 


By THE ENGINEERS’ COUNCIL FOR PROFESSIONAL DEVELOPMENT 


HERE HAS been much specula- 

tion as to the continued growth 
of demand for engineers, the ability 
of the engineering colleges to meet 
this demand, and the salaries which 
engineers can expect to obtain. Sev- 
eral studies covering engineering 
manpower have been made in the 
last few years, notably “The Outlook 
in the Demands for and Supply of 
Engineering Graduates,’ conducted 
by a commitee of the ASEE and re- 
ported in The Journal of Engineer- 
ing Education, September 1946; and 
“Employer Practice Regarding En- 
gineering Graduates,” conducted by 
the Engineers Joint Council and re- 
ported in the April 1947 issues of 
Mechanical Engineering and Elec- 
trical Engineering. ‘ 

Both surveys were conducted dur- 
ing 1946, the EJC questionnaire re- 
plies dating to August 1. However, 
the two reports differ in their con- 
clusions. 

The ASEE report points out the in- 
creasing employment of engineers by 
government agencies, the army, and 
the navy, and estimates that the in- 
crease in industrial employment of 
engineers from 1938 to the present 
time is 56 per cent. Industrial fig- 
ures are base-= upon replies to 125 
questionnaires and an _ independent 
“opinion poll.” The increase of re- 
search and development engineers 
has been 2% times that of engineers 
in production, management, and sales. 
Not only are the companies increas- 
ing the ratio of research engineers 
to total engineers, but also, in the 
research field, they indicate a need 
for a higher percentage of engineers 
holding advanced degrees, while the 
opposite is. true in production, sales, 
and management. 


The ASEE report estimates that 
future annual need for new engineers 
will be 17 per cent of current em- 
ployment. The ASEE also made an 
estimate of the total demand for en- 
gineers based upon data of the Bu- 
reau of Labor Statistics of the U. S. 
Labor Department. According to this, 
9,000 students must be graduated 
between 1946 and 1950 to meet the 
Bureau’s estimate of the accumulated 
need by 1950. On this basis, in 1950 
about 46 per cent of all engineers 
will have entered the profession 
within the 10-year period 1940-1950, 
and about 27 per cent during 1946- 
1950. This situation offers a special 
challenge and opportunity to ECPD 
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and its constituent engineering so- 
cieties, particularly to ECPD’s Com- 
mittees on Engineering Training and 
Professional Recognition. With such 
a large percentage of neophytes in 
the engineering profession, well-co- 
ordinated programs of counseling, 
guidance, and indoctrination will be 
essential for the best interests of 
all concerned. 

The EJC report is based upon a 
survey of a representative group of 
104 industrial employers in 19 fields 
of industry, and indicates that over 
the next four years an average an- 
nual increase of about 8 per cent of 
the number of engineers employed 
by these companies is to be antici- 
pated. 


On the basis of certain estimates 
made by the ASEE committee, the 
deficit of engineering graduates will 
have been wiped out by 1952. The 
need for continuing engineering edu- 
cation at an over-load level therefore 
will lessen, beginning with the en- 
tering freshman class in 1949. How- 
ever, future developments as yet un- 
known may have a marked effect on 
both the supply and the demand for 
technical personnel. 

As an indication of the income of 
engineers, data secured between 1924 
and 1930 by ASEE, ASCE, and ASME 
showed starting salaries ranging from 
$1,200, to $2,000, and averaging about 
$3,500 at 10 years after graduation. 
The EJC reports that beginning sal- 
aries in 1947 ranged from $1,800 to 
over $3,000, with the median at ap- 


proximately $2,484; the median at 
the end of two years employment 
about $3,100. The ASEE report states 
that the average 1947 starting sal- 
aries for engineers with a BS. is 
$2,520; with M.S.-$2,880; and with 
D.Sc.-$3,600. 

Both of these reports dealt only 
with engineering employment in the 
United States. Canada, a _ nation 
whose geographical proximity alone 
gives her much in common with 
United States, has experienced a sim- 
ilar development of the engineering 
profession, although on a smaller 
scale. In 1941 Canada had 20,501 en- 
gineers (including those in military 
service at the time) a 14-fold increase 
since 1881. By January 1946 this fig- 
ure had increased to 21,637, of whom 
the greatest number were in civil 
engineering. In 1946 there were 1,059 
graduates from the 11 Canadian uni- 
versities that confer engineering de- 
grees, and by that year The Engineer- 
ing Institute of Canada had acquired 
more than 8,000 members. The EIC 
is a participating member of ECPD, 
and the instrument for ECPD’s serv- 
ices to Canadian engineers. 


Loans and trade agreements with 
foreign governments may open up 
thousands of good engineering posi- 
tions in areas now relatively unde- 
veloped. On the other hand, more 
stringent national labor laws promot- 
ing self-sufficiency and various other 
barriers to investment and trade may 
develop, so that these opportunities 
will be postponed or lost. 





The above comments are from the booklet 
“ECPD—A Challenge,” issued in June, 1947, 
by the Engineers’ Council for Professional 
Development as an audit of accomplishments 
and a rededication of plans for future ac- 
tion. It summarizes, therefore, the thinking 
of the leaders of the engineering profession 
on some of the important problems of the 
field. The Engineers’ Council for Professional 
Development is a conference body organized 
to enhance the professional status of the en- 
gineer through the co-operative support of 
those national organizations representing the 
professional, technical, educational and legis- 
lative phases of an engineers life. The par- 
ticipating organizations are ASCE, AIMGME, 
ASME, AIEE, EIC, ASEE, AICE and National 


Council of State Boards of Engineering Exam- 
iners. Chairman of ECPD for 1946-47 is 
James W. Parker, president, The Detroit Edi- 
son Co. 


The complete report explains in detail the 
purposes and make-up of ECPD, which now 
represents well over 100,000 individual engi- 
neers. The report shows what has been done 
in accrediting engineering curricula in the 
colleges and in improving student selection 
and guidance. It outlines the organization’s 
plans for specific future action on questions 
of professional training and _ recognition. 
Those interested may secure complete copies 
from the Council at 29 West 39th Street, 
New York 18, New York. 
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Half Million Volt Test 





Transmission Line Energized 


For almost two years there has been under construction a high voltage test trans- 
mission line for research in the development of transmission lines as high as 500,000 
volts. This program is sponsored by the American Gas and Electric Service Corpora- 
tion in cooperation with a number of electrical equipment manufacturers who are 
contributing the actual equipment. Actually, there are three lines, two 12 miles 
long and the other a single span in length. These lines were officially energized 
on October 1. These lines will provide opportunity of studying corona problems 





ECOGNIZING the need for addi- 

tional information concerning 
transmission voltages considerably 
higher than are now used in this 
country, the American Gas and 
Electric Service Corporation invited 
a number of manufacturers to co- 
operate with them in a research and 
test program. The Westinghouse Elec- 
tric Corporation has contributed the 
power transformers, lightning ar- 
resters, and measuring equipment, 
and has also been active in planning 
the investigation. The American 
Bridge Company has contributed the 
towers, and the Ohio Brass Company 
and Locks Insulator Corporation, in- 
sulators and hardware. The Alumi- 
num Company of America, General 
Cable Corporation, and Anaconda 
Wire & Cable Company have supplied 
the conductors, and the General Elec- 
tric Company is supplying an oil cir- 
cuit breaker and arrester. Also par- 
ticipating in the project are The 
Ohio Power Company, Appalachian 
Electric Power Company, Indiana & 
Michigan Electric Company, Wheel- 
ing Electric Company, Kentucky and 
West Virginia Power Company, In- 
corporated, and Kingsport Utilities, 
Incorporated, all subsidiaries of the 
American Gas and Electric Company. 
To carry on this program a field site 
was chosen at Brilliant, Ohio. 

Of primary importance in consider- 
ing transmission at voltages in excess 
of 230,000 are power transmission 
ability, reliability, and economics. 
Transmission ability, or power limit, 
is increased roughly as the square of 
the voltage—nhence, the urge to 
higher voltages. Power limit also 
varies inversely as the impedance. A 
small spacing between conductors is 
thus desirable to reduce impedance 
and increase transmission ability. 
Economy is also promoted when the 
spacing between conductors is as low 
as possible so that towers can be 
made lighter and smaller. 

One of the most important factors 
affecting reliability is the degree of 
protection against lightning outages. 


Beyond a certain number of insula- 
tors, which in turn fixes the air gap 
clearances to the tower and the spac- 
ing between conductors, a line be- 
comes essentially lightning proof. 
Thus beyond a particular line volt- 
age, lightning protection is independ- 
ent of the transmission voltage util- 
ized. This limitation for the types of 
construction normally employed in 
this country is reached at about 16 
to 18 insulator units with flat con- 
figuration of the conductors, and with 
tower footing resistance below 20 
ohms. 

Power transmission ability is in- 
creased, and costs are reduced by util- 
izing a small conductor spacing. On 
the other hand corona losses are 
higher with closer spacing of con- 
ductors. Thus, corona is important 
because the power loss associated 
with it may constitute an important 
economic factor and because exces- 
sive corona may interfere with radio 
reception in the vicinity of the line. 


High Voltage Corona to Be Studied 


A definite lack of information ex- 
ists regarding certain phases of the 
corona problem. Transmission at ex- 
tra high voltages will probably in- 
volve larger conductor sizes and dif- 
ferent arrangements, upon which very 
limited data are now available. Pre- 
vious corona tests were limited in the 
conductor spacings that were used, 
and were made mostly without ground 
wires in position. Little or no data 
are available on the effect of towers, 
particularly with regard to radio in- 
fluence. Previous investigators have 
concentrated on such phases of the 
problem as the surface conditions of 
the conductor—the effect of die 
grease, pulling burrs, weathering, 
etc.— and upon atmospheric condi- 
tions—temperature, barometric pres- 
sure, and humidity. However, rain, 
hail, sleet, and snow and even cloudy 
weather exert a profound influence 
upon corona effects and on these fea- 
tures further data are essential. 

Thus it is clear that existing data 


are too indefinite to project higher 
voltage transmission lines with ep. 
gineering certainty, without further 
study and research into the corona 
and associated problems. For this 
reason the test project described was 
initiated. 
Full Scale Equipment to Be Used 

A flat relatively level area was 
chosen for the test project along the 
banks of the Ohio River just outside 
of the Tidd Power Plant at Brilliant, 
Ohio, 48 miles by road from Pitts. 
burgh. Three test lines such as would 
be used on an actual system are 
provided; two of them are 1% miles 
long and the third is one span in 
length. The latter will be used pri- 
marily for preliminary tests on dif- 
ferent diameter conductors and on 
combinations of “grouped” conductors, 
and for tests on leakage of insulator 
strings. 
TRANSFORMERS 

A bank of three single-phase trans- 
formers converts the energy from the 
66-kv 3-phase supply to a high ten 
sion voltage, line to line, ranging 
from 264,500 v to 500,000 v. The 
transformers have a bank rating of 
5000 kva. Some idea of their size can 
be obtained from the fact that the 
distance from the bottom of the tank 
to the top of the bushing measures 
33 feet. The transformers are Con- 
nected delta on the primary side and 
solidly grounded wye on the second- 
ary or high-voltage side. 
BUSSES 

Busses are provided for connection 
of the three transmission lines to the 
transformers. A special bus structure 
was constructed which covers an area 
approximately 340 ft by 220 ft. The 
distance of the upper conductors from 
the ground is 54 ft. Ground wirt 
extend over the transmission line 
station and completely shield the bus 
structure. The bus itself is of two 
inch segmental copper conductor t 
minimize corona on the bus even a 
high voltage, and to provide meals 
for shielding the measuring ! 
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which are carried inside the bus con- 
ductor. In this manner any loss 


associated with the bus structure is 
excluded from the measuring circuit. 
The bus is supported by 26 insulators 
per string. 


TOWERS sa 2 
Each 144 mile line consists of seven 


towers, Of which two are dead-end 
towers. The ground wires are 124 
feet above ground at the towers and 
the height can be varied within limits. 
Provision has been made to vary the 
lateral spacing of the conductors be- 
tween 32 and 45 ft. The height of the 
conductors at the towers is about 85 
ftand they are sagged 45 ft. Average 
span length is approximately 1100 ft. 


INSULATORS AND HARDWARE 

The lines are strung with 30 con- 
ventional 534 in. spaced insulators 
per suspension string. Provision will 
be made for determining the effect 
of shorter strings. Different types of 
grading rings are provided by the 
insulator manufacturers and in all 
cases are connected to the line end 
of the string only. Special hardware 
for each particular type of conductor 
is provided. 
LinE CONDUCTORS 

The line conductors now installed 
are 1.65 in. OD segmental copper con- 
ductors on one line; 2.0 in. OD ACSR 
with paper filled on the second line; 
and 1.65 in. OD stranded copper with 
I-beam core on the short line. It is 
planned to use a smaller single con- 
ductor segmental copper, and the 
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in the tests on the short line. 
LIGHTNING ARRESTERS 

Two types of lightning arresters 
are provided to protect the trans- 
formers and to obtain service experi- 
ence at these high voltages. Since the 
line will operate at 500 kv at times, 
arresters with a maximum rating of 
350 kv have been provided. This rep- 
resents a 70 per cent arrester which 
is justified because the system is well 
grounded. Electrically, the arresters 
are made up of standard units which 
will withstand the conventional im- 
pulse tests. For operation of the line 
at sustained voltages for a long period 
of time, provision is made to short 
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so that operating experience can be 
obtained on a proportional part of 
the arrester. 

Mechanically, the construction de- 
parts quite radically from past tradi- 
tion. Two types of units have been 
Provided, one is self-supporting in 
the form of three columns of ele- 
ments in which each column consists 
of alternate sections of insulators 
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nd ie of arrester is suspended from the bus 
a a structure so as to provide an earth- 
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“bundle” or grouped conductor later 


circuit certain sections of the arrester 








































Dead end tower for 500 kv test line 


units comprising the complete ar- 
rester. The height of the self-sup- 
porting arrester is 29 ft and of the 
suspended type 23 ft. These are the 
largest arresters that have ever been 
built. 
Measuring Equipment to Be Read 
with Telescope 

The instruments for measuring 
corona loss are mounted in an alumi- 
num box located on top of the trans- 
former high voltage bushings. Po- 
tential for the instruments will be 
provided by an extension of the main 
winding of the transformer at the 
high voltage end. This extension not 
only supplies power to the volt-meter 
and potential coils of the instruments, 
but also power for auxiliary equip- 
ment such as lights, rectifiers, con- 
trols, etc. The corona loss is meas- 
ured directly by wattmeters with cur- 
rent coils in series with the line. 
Power is measured by indicating in- 
struments observed through a high- 
power telescope from an observation 
booth located approximately 60 ft 
away, or can be recorded over long 
periods of time by means of graphic 
meters. Special high speed recording 
meters are provided which can be 































controlled remotely as desired. The 
slowly moving meters permit in- 
tegrating effects over long periods of 
time and the high speed meters per- 
mit study and coordination of loss 
under abnormal weather conditions. 
Remote control of the measuring 
equipment is provided by supervisory 
control relays operated from the ob- 
servation booth. Locating the meter- 
ing equipment on top of the trans- 
former bushings has the advantage 
of eliminating the losses in the trans- 
former itself. Various other measur- 
ing instruments to record atmospheric 
conditions will be provided, such as 
a graphic thermometer, barometer, 
hygrometer, precipitation meter, and 
an instrument for measuring of 
ground gradients which may influ- 
ence corona. 

An important phase of these tests 
is the determination of radio influ- 
ence. Modern instruments for meas- 
uring these effects will be provided. 
A portable instrument that will per- 
mit measurements along the line and 
at various points laterally from it 
will be used. Radio frequency traps 
have been installed in each line to 
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Fig. 1. (Above) General Electric engineers inspecting a single 
pole power circuit breaker element constituting one of the major 
components of a switching unit in the 500 kv test line. (Photo, G.E.) 


Fig. 2. (Right) Tangent tower for the 500 kv test line. Single cir- 
cuit, flat configuration, to operate initially without ground wires, 
using 30 insulators per suspension string. (Photo, Ohio Brass Co.) 


Fig. 3. (Right) Station end of the 
line showing observation booth, light- 
ning arresters, transformers, and 
low-voltage circuit breaker. The 
bank of three single-phase trans- 
formers in the middle foreground 
converts the energy from the 66 kv, 
3-phase supply to a high tension 
voltage, line to line, ranging from 
264.500 to 500,000 v. (Photo, West- 
inghouse) 


lion test transmission line constructed at Brillig 
Ohio. The equipment used on this test line was ¢gg, 
tributed by a number of manufacturers of electrics 
equipment. The line was officially energized Oct | 
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fi. 4. (Above) A close-up view of the three single phase trans- 
fomers. A movable steel platform is used to service metering equip- 
ment. (Photo, Westinghouse) 





Fig. 5. (Below) Westinghouse 500 kv earthquake proof lightning 
arrester Fig. 6. (Above) The world’s largest self-supporting lightning 
arrester at the Brilliant, Ohio, test line 


Fig. 7. (Below) Westinghouse corona measuring equipment 
mounted 35 ft above ground on the transformer bushing. These 
units can be seen in Figs. 3 and 6 
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confine disturbances that might orig- 
inate within the substation area and 
prevent their being propagated into 
the line on which measurements are 
being made. A second instrument will 
be used to record radio noise over 
long periods of time at particular 
points along the line. 


Mechanical and Electrical Factors 
to Be Tested 
The features toward which atten- 
tion will be directed initially in this 
field research on corona and other 
phenomena are: 


1. Conductor sizes ranging in 
diameter up to two inches in both 
the segmental and wire form will be 
tested. Grouped conductors consisting 
of 2, 3, and 4 wires, smaller in diam- 


eter than if only one per phase were 
used, and spaced at distances in the 
order of one or two feet, will also 
be tested. 

2. The number of insulators will 
be varied up to a maximum of 30. 

3. Lateral spacing of conductors 
in flat configuration will be changed. 

4. The height of the ground wires 
will be varied in several steps and the 
effect of the presence and absence of 
ground wires determined under iden- 
tical weather conditions. 

5. Conductor weathering will be 
studied. 

6. Atmospheric conditions such as 
rain, fog, sleet, hail, and snow will 
be investigated. Interpretation of re- 
sults will be facilitated by recording 
the loss over long periods of time. 

7. Atmospheric electrical gradi- 


ents at the ground and their varia. 
tion with rain clouds and also their 
influence upon corona will be studied, 

8. Insulator loss as affected by 
fog, sleet, and rain will be susceptible 
to determination. 

9. The effects of all these factors 
on radio reception will be determined, 
In particular, the conditions at the 
tower will be given careful attention, 


Technical Description of This Field Research 
Project 


A more complete description of this 
cooperative test research, including 
objectives, details of layout, appara. 
tus, metering equipment, etc., will be 
covered by a group of seven technical 
papers to be presented before the 
American Institute of Electrical En- 
gineers at its midwest meeting in 
Chicago, November 3 to 7, 1947, 





Electronic Timer 
for Viscosity Measurements 


A NEW ELECTRIC TIMER, particularly 
adapted for use with a falling-ball 
viscosimeter in the study of the rap- 
idly changing viscosity of an opaque 
fluid, has been designed by P. J. 
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Franklin of the National Bureau of 
Standards. The device consists of 
pulse sharpening and trigger circuits, 
and the passage of the ball through 
two coils around the viscosimeter 
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tube is used to trigger a radio fre. 
quency oscillator, starting and stop- 
ping a timing device. 

In measuring viscosity by the fall- 
ing-ball method, a_ closed tube, 
surrounded by a constant-temperature 
jacket and containing a ball immersed 
in the liquid to be studied, is quickly 
inverted. Viscosity is determined 
from the rate of descent of the ball 
through the liquid, and this requires 
accurate timing, which the electronic 
timer provides. The method is very 
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Fig. 1. Circuit diagram for the new electronic timer for viscosity measurements developed at the National Bureau of Standards. 
This circuit was especially designed for the determination of the rapidly changing viscosity of an opaque material with a fall- 
ing-ball viscosimeter, in which a ball is allowed to fall through the liquid under investigation. The device consists of a 1400- 
kilocycle crystal oscillator, a tuned diode detector, a pulse sharpening circuit, and a trigger pair, all operated on a common 
power supply. The output of the oscillator is fed into two coils surrounding the viscosimeter tube. As a steel ball falls through 
the viscosimeter tube the inductance of each coil in turn is affected. The power from each coil is rectified in the diodes of the 
6SQ7 tube, and the resulting variation in cathode current is amplified in the triode part of the tube. Sufficient voltage variation 
is thus obtained to operate a pulse sharpening circuit, consisting of two neon bulbs in series with a load resistor. When the 
plate voltage of the amplifier reaches the ignition point of the neon tubes, a sharp pulse occurs across the load resistor. The 
pulses from both coils are placed on the grids of the trigger pair, which on the first pulse starts a clock and on the second 


76 November, 1947—POWER PLANT ENGINEERING—Chicago, III. 


pulse stops the clock, thus providing an automatic record of time of fall 
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Fig. 2. Photograph illustrating the timing of a falling-ball viscosimeter by means of the 




















































































new electronic timer (at right) developed at the National Bureau of Standards. The out- 
put of a crystal oscillator is link-coupled to the two coils encircling the tube of the 


viscosimeter (within the constant-temperat 





jacket adjacent to the time). The inductance 


of the coils is changed as a steel ball falls down the tube through liquid whose viscosity 

is to be measured. The resultant change in power from each coil, upon subsequent 

amplification, offers sufficient voltage variation to operate a pulse-sharpening circuit, 

consisting of two neon bulbs in series with a load resistor. The two short pulses pro- 

duced are applied to a trigger pair, which on the first pulse starts the clock and on the 
second pulse stops the clock, thus automatically recording time of fall 


useful for viscosity measurements in 
many industries—for example, in the 
production of paints and lacquers 
where the instrument must be en- 
closed to prevent evaporation of vol- 
atile solvents. The falling-ball vis- 
cosimeter is also used in the oil and 
asphalt industries. Here the opacity 
of the liquids involved makes non- 
visual timing a necessity. For sim- 
ilar reasons, viscosity measurements 
of catsups, jams, jellies, and other 
foods are perhaps most efficiently car- 
ried out with a falling-ball apparatus 
equipped for electronic timing. 

A comparatively simple circuit was 
developed for the timer, making use 
of the radio frequency induction field. 
The output of a 1400-kilocycle crystal 
oscillator is link-coupled to the start 
and stop coils surrounding the vis- 
cosimeter tube. No buffer amplifier 
is required. A small padding con- 
denser is placed across each coil, so 
that the amount of detuning is the 
same in both coils as a steel ball falls 
through them, changing the induc- 
tance of each coil in turn. 

The radio frequency power from 
each coil is rectified in the separate 
diodes of a 6SQ7 tube, and the result- 
ing change in cathode current is am- 
plified in the triode portion of the 
tube to obtain sufficient voltage va- 
nation to operate a pulse sharpening 
Circuit consisting of two 0.04-watt 
neon bulbs in series with a load re- 
sistor. When the voltage in the plate 


circuit of the amplifier rises to the 
ignition point of the neon tubes, the 
neons suddenly fire and a sharp pulse 
is produced across the load resistor. 
These tubes have a small amount of 
radium added to provide uniform ig- 
nition voltage regardless of illumina- 
tion. Furthermore, they have the ad- 
vantage that once ignited they stay 
ignited until the output with the pas- 
sage of the ball through each coil. 
Both pulses are placed on the grids of 
a trigger pair which on the first pulse 
closes a relay that starts a clock and 
on the second pulse opens the relay to 
stop the clock. Time of fall, as meas- 
ured with this circuit for one direction 
of travel, was found to be reproduci- 
ble within 0.01 second for a fall time 
of 2.5 seconds. 

The electronic timer was designed 
for a process requiring repeated 
measurement of the viscosity of an 
opaque liquid held within a limited 
temperature range. Several stand- 
ard methods of determining viscosity 
are used in the laboratory. Most of 
these may be grouped into those 
based upon rate of flow through a 
capillary tube or through a small ori- 
fice and those depending upon the 
rate of rotation of a cylinder or pad- 
dle wheels within a cup containing the 
liquid. Use of capillary tubes was 
considered impractical for measuring 
the viscosity of the opaque liquid, 
since the tubes would need continual 
refilling and would also be very diffi- 


cult to clean after the material had 
set. If rate of flow through an orifice 
had been used, holes of increasing 
size would have been required as the 
liquid became more viscous. In the 
paddle wheel or cylinder methods, 
handling or cleaning would have been 
inconvenient after the material had 
thickened. Nor were any of these 
procedures well adapted to temper- 
ature control. It was therefore de- 
cided that the falling-ball apparatus 
was most suitable for this application. 
The opacity of the material being 
studied, however, precluded the use of 
visual timing. 

While various electrical methods 
employing the conductive or magnetic 
characteristics of the falling ball had 
previously been used to measure its 
time of travel, none of these methods 
was considered completely satisfac- 
tory, due to lack of sensitivity, poor 
reproducibility of results, or the com- 
plicated nature of the circuit required. 
The induction method used in the 
timer proved to be the answer to 
the problem. 





TRANSFORMER 
MAINTENANCE HINTS 


‘TRANSFORMERS require less care 
and attention than almost any other 
kind of electrical power apparatus. 
This, however, is not a reason for 
neglecting them. The conditions un- 
der which they operate will deter- 
mine to some extent the frequency 
with which they should be inspected. 

The oil should be tested for dielec- 
tric strength and the presence of 
sludge. If there is an indication of 
moisture or sludge formation, the oil 
should be tested further and treated 
as described later, or in the manufac- 
turer’s instruction book. If tests 
show the oil to be in bad condition, 
an inspection should be made on the 
inside of the tank for possible cause 
of the trouble. However, if the oil 
tests satisfactorily the case should 
not be opened but a careful inspec- 
tion of all accessories should be made 
to see that they are functioning prop- 
erly. 

Any symptoms such as unusual 
noises, high or low oil levels, ruptur- 
ing of relief diaphragm, etc., should 
‘be investigated at once. 

Any increase in operating tempera- 
ture at normal load should be inves- 
tigated and if the cause cannot be 
determined the transformer should 
be taken out of service and given a 
thorough inspection. 

Transformers which have been sub- 
jected to unusually severe operating 
conditions such as overloads, or fre- 
quent short circuits, and special units 
such as furnace transformers should 
be inspected internally at least once 
a year. This can usually be done ade- 
quately by lowering the oil level and 
inspecting with a light through the 
manhole.—Westinghouse Maintenance 
Hints. 
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Sampling Coal 
for Analyzing Purposes 


Coal purchased on analyses basis requires fair sampling . . 
depends upon accurate sampling . . . 
gross sample to laboratory size .. . 


Collection of gross samples . . 
Precautions to be taken in delivering the sample 


. Correctness of analysis 
. Reduction of 





ape apaer who have the prob- 
lem of buying coal in large quan- 
tities for industrial purposes have 
long been aware of the significance 
of such factors as moisture, slate, 
ash, sulfur content, heating value, 
and the fusion point of the ash which 
form the basis for coal evaluation. 
When purchases of coal are made on 
specifications, which is quite common 
practice in industry today, samples 
are taken from deliveries and tested 
and reports of tests carefully scanned 
to detect any deviation from the 
specifications in order to accept or 
reject shipments, levy penalties, or in 
some cases to determine premium 
payments if the coal exceeds specified 
requirements. 

In spite of all precautions taken in 
the analysis of coals, there are mis- 
leading and unfair conditions that 
work injustice either to the vender 
or to the consumer due to the fact 
that the method used in sampling the 
delivery was unfair. That is, that the 
sample was not a true sample of the 
entire quantity of coal represented 
by the sample. 

This oversight has been observed 
not only among the small consumers 
but large consumers as well, and in 
laboratory practice it is readily ap- 
parent that any analysis of a non- 
representative sample of any mate- 
rial is worse than useless. Coal is no 
exception to this fundamental rule 
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Fig. 1. Probe for collecting coal samples 


Table I. Commercial sampling procedure for coals classed according to ash content 





Top Size Range 


Minimum number of increments. 
Minimum weight of increment, Ib.. 


re 


2 


Minimum weight of gross sample, ib 30 


Minimum number of increments. 
Minimum weight of increment, lb.. 
Minimum weight of gross sample, Ib 


number of increments. . 
weight of increment, Ib.. 
weight of gross sample, ib 


Minimum 
Minimum 
Minimum 


number of increments. 
weight of increment, Ib.. 
weight of gross sample, Ib 


Minimum 
Minimum 
Minimum 
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40 


ae 
70 
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2 
70 
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Less than 8 per cent Ash 


15 15 15 
4 6 10 
60 90 150 


8.0 to 9.9 per cent Ash 
20 20 20 
4 6 10 
80 120 200 
10.0 to 14.9 per cent Ash 
35 35 35 
4 6 10 
140 210 350 
15.0 per cent Ash and over 
30 35 30 
4 6 10 
140 210 350 


350 525 





and the fact that it is one of the most 
difficult materials to sample properly 
is undoubtedly the reason why so 
many inaccurate samples reach the 
laboratory. Homogeneous materials 
present few sampling problems, coal, 
however, is decidedly not in this cate- 
gory. 
Size of Samples 

As it is delivered to the plant, coal 
contains from 8 to 40 per cent of 
inert matter or impurities such as 
moisture, slate, bone and pyrites. So 
to get the same proportion of coal 
and these inerts in the sample as ex- 
ists in the delivery represents quite 
a difficult problem. It is obvious that 
if a small sample of about 5 to 10 
lb is taken to represent a shipment 
of 500 tons the chance inclusion or 
exclusion of too much inert matter 
will greatly affect the sample and 
render it decidedly unrepresentative. 
If 100 lb were taken instead of 5 or 
10 the bad effect of chance selection 
is lessened, therefore it becomes ap- 
parent the larger the gross amount 
or gross sample, as it is termed, that 
is taken the more representative the 
sample is likely to be. 

The standard method of coal sam- 
pling is based on the principle of 
ratio of particle size to mass of sam- 
ple. This method consists essentially 
of: (a) selecting a gross sample of 


sufficient size to render chance inclu- 
sion or exclusion of impurities a 
negligible factor; and, (b) by succes- 
sive operations reducing particle size 
by crushing, and reducing the mass 
of the sample by a hand process 
called quartering, or mechanically by 
the use of riffles, to a laboratory size 
of about 7 lb that in turn is repre- 
sentative of the delivery. The mass 
of the gross sample is governed by 
the particle size of both coal and im- 
purities and the amount of inerts in 
the coal. 

Run-of-mine bituminous coal con- 
taining an average amount of im- 


ano wen 9 omneee _ rt are minimum 

autho of 

AN Conan Da92. SOT) issued by the " 
, 260 South Broed Stra et, ew adelghs 


COAL SAMPLING CHART 
For—Coal Inspection, Sampling & Analysis 
Power Plant Surveys 

iler-Testin: 
Consult— Power Plant Design 
Commercial Testing & 
4 307 N. MICHIGAN AVENUE 
CHICAGO, ILL. 
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Fig. 2. Coal sampling chart designed ' 
make data in Table I conveniently avail 
able 
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Fig. 3. Sampling 





purities calls for a 1000 lb gross sam- 
ple from a carload shipment of 50 
tons. Slack or small size anthracite 
in which the impurities do not exist 
in abnormal quantity, or exceed % 
in. in particle size requires only 500 
lb in the gross sample. Coal contain- 
ing an unusually large amount of im- 
purities, however, or if such impuri- 
ties are very large in size, will call 
for a gross sample of at least 1500 
lb. In all cases a separate 100 lb 
sample is also taken and reduced 
rapidly to avoid loss of moisture to 
5 lb, for the laboratory to use in de- 
termining the moisture content of 
the coal as received. The require- 
ments indicated in Table I for lots 


points for carloads 
of coal and coal 
piles 


Fig. 4. Trench 
method of sam- 
pling 


up to 1000 tons are specified by the 
ASTM. 

To collect a representative sample 
from wagon load, car load, or boat 
load lots of coal as well as coal piles 
care must be taken to choose shovel- 
fuls or probe samples from different 
parts of the load or pile and which 
include an average amount of impuri- 
ties. 

Two distinct types of sampling 
methods have been devised for sam- 
pling coal at rest in cars, barges or 
piles. One of these is by means of a 
probe which consists of a 4 in. pipe 
into which an auger or screw con- 
veyor element is fitted to prevent the 
loss of the sample when the probe 


Fig. 5. Manually operated sampler for 


coal enroute to furnace 


is withdrawn. The probe is worked 
vertically down into the coal pile 
from top to bottom by means of a 
cross-bar handle in a manner similar 
to using an auger. When\withdrawn 
the contents of the probe is emptied 
in a bucket as part of the gross sam- 
ple. When used in a closely packed 
pile, a probe of this sort will cut a 
round hole through lumps and fines 
drawing out of the core without 
greatly disturbing the surrounding 
particles. The minimum size of the 
increments should be from 2 to 15 Ib 
depending upon the size of the coal 








NOTE 
SELECT A HARD, CLEAN 
SURFACE, FREE OF CRACKS 
AND PROTECTED FROM 
RAIN, SNOW, WIND, AND 





1,000-pound sample crushed 
to 1” and coned 


Crush 1,000-pound sample on 
hard, clean surface to I” size 


A a 3 = =—_= = 
ix by forming long pile. 


7 hovel ; method. 





A-— spreading out first shovelful. 
B—long pile completed 





=~ 


500 pounds crushed to%4” and coned 





“Gruth 500-pound sample 
(fig. 5, A)to%4” size 


eee 
Shovel’ 3.5, etc., reserved as 5, A; 
4, 6, ete., rejected as 5, B 


BEATING SUN. DO NOT LET 
CINDERS, SAND, CHIPPINGS 
FROM FLOOR, OR ANY 





OTHER FOREIGN MATTER 
GET INTO THE SAMPLE. 
PROTECT SAMPLE FROM 
LOSS OR GAIN IN 
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Crush 750-pound sample 
(fig.10, A)to 42” size 











Reject quarters B, B 
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Cruh 30-pound sample (fig. 28: A. A) 
to¥eor to pass & 4760.misran 
Wo.4) Sieve 


Mix by rolling on blanket 

















Form cone after mixing 


~ Sangli divided into quarters 


Fig. 6. Hand method of preparing coal sample for analysis standardized by ASTM 
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Fig. 7. Cross-section of mechanical coal 

crusher and sampler, made by Sturtevant 

Mill Co., which delivers 5, 10 or 15 per 

cent of gross sample of coal passed 
through the machine 


and the ash content. Table I gives 
the recommendations of the ASTM 
in regard to the number of incre- 
ments, size of increments and gross 
samples for various sizes and ash 
contents. 

The points at which to probe the 
coal is a matter pretty largely of 
judgment on the part of the oper- 
ator, for it depends greatly upon how 
the car or boat was loaded or the 
coal pile formed. It is obvious that 
the samples should be taken from 
well distributed points if a fair sam- 
ple is to be obtained. 

The other method is by trenching 
the load or coal pile. By this method 
several trenches are dug across the 
pile. The increments are then gath- 
ered from the sides and bottom of 
the trenches in such number as to 
represent proportionately each sec- 
tion of the pile to be tested. 

Samples gathered at the mines are 
taken while the coal is in motion. A 
favorite method is to catch samples 
in a bucket swung at regular inter- 
vals across the stream of coal as it 
is being loaded into cars or boats 
from the belt conveyor of the loading 
boom. 

When unloading coal at the power 











Fig. 8. Riffle sampler used for reducing 
size of sample. Adjacent cells discharge 
to opposite receptacles 
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plant by hand shoveling, about one 
out of every 100 shovelfuls, roughly 
1 per cent, should be put aside for 
sample purpose. When unloading 
from drop-bottom cars a man can be 
stationed to gather the samples at 
regular intrevals as the coal dis- 
charges. Sampling coal being han- 
dled by clamshell or grab buckets is 
fairly done by setting aside regularly 
one load in 100 handled. Samples 
can readily be gathered at the dis- 
charge of any type of conveying sys- 
tem by collecting bucketfuls at regu- 
lar intervals, the idea being to get a 
complete cross-section of the coal as 
it passes the sampling station. 
Provision should be made for the 
preservation of the integrity of the 
sample, by placing it in clean, dry 
containers that will not permit it to 
become wet or contaminated with 
dust or other foreign materials. A 
gross sample could be taken for each 
500 tons or fraction thereof, or in 
cases of larger tonnages for such 
quantities as may be agreed upon. 
After the gross sample has been 
collected it is systematically crushed, 
mixed and reduced in quantity to 


Table II. Sample weights and sizes of 
coal suitable for process of preparation 








Largest Size of 
Coal and Impurities 
Allowable in Sam- 

ple Before Divi- 


Weight of Sample 
to Be Divided, lb 








sion, in. 
1000 or over .... 1 
-_| ean % 
OS Ye 
Bae acicte aia 3% 
RUD eee ete 


% 
3/16 or to pass a 
4760-micron 
(No. 4) sieve 








convenient size for transmission to 
the laboratory. Many modern com- 
mercial laboratories are equipped 
with reducing machinery and prefer 
gross samples to the laboratory sam- 
ples prepared in the field. The sam- 
ple may be crushed by hand or by 
any mechanical means but under 
such circumstances as will prevent 
loss of coal or the accidental mixture 
of foreign matter. 

In the hand method, which is still 
widely used but no longer recom- 
mended by fuel specialists, samples 
of quantities indicated in Table II, 
which was prepared by ASTM, are 
crushed so that no pieces of coal and 
impurities will be greater in any di- 
mension, as judged by eye, than 
specified for the sample. The method 
of reducing by hand the quantity of 
coal in a gross sample is carried out 
as prescribed in Fig. 6, even should 
the initial size of coal and impurities 
be less than indicated in Table IL. 

When mechanical preparation, now 
being recommended by ASTM, is 
employed, gross samples of coal con- 
taining pieces % in. and larger are 
crushed before dividing so that at 
least 95 per cent by weight will pass 
through a 4760-micron (No. 4) seive 
and all will pass through a % in. 
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round-hole screen. The gross sam. 
ples may be divided before crushing 
to not less than 60 lb by means of g 
rife sampler or its equivalent. 

For the determination of total 
moisture, the special moisture sample 
should weigh approximately 100 Ih 
and should be accumulated by plac. 
ing in a water-proof receptacle with 
a tight fitting and water-proof liq 
small equal parts of freshly taken 
increments of the standard gross 
sample. The accumulated moisture 
sample should be rapidly crushed 
and reduced mechanically or by hand 
to about a 5 lb quantity which should 
be immediately placed in the con- 
tainer and sealed airtight and for. 
warded to laboratory without delay. 

The caution is made that only when 
equally representative results will be 
obtained should the standard gross 
sample be used instead of the special 
moisture sample for the determina- 
tion of total moisture. 

Laboratory samples which have 
been produced by the quartering 
method or mechanical means should 
not be less than 15 lb in quantity, 
The laboratory sample should be 
placed immediately in a suitable con- 
tainer and sealed in such a manner 
as to preclude tampering. All sam- 
ples should be carefully labeled so 
that there can be no confusion in 
associating the analysis with the 
proper coal lot. 

Obtaining a fairly representative 
sample of a delivery of coal is the 
first step in making an analysis and 
should be as carefully done as is the 
chemical laboratory process, for the 
final result cannot be any more accu- 
rate than the laboratory sample 
tested. 





UNUSUAL TURBINES 
UNDER CONSTRUCTION 

AMONG THE unprecedented number 
of new central-station turbines on 
which construction is now beginning 
at the Steam Division of Westing- 
house are two of unusual engineer- 
ing interest. One is a 65,000-kw 
triple cylinder machine for Boston 
Edison Co. The other is a 30,000-kw 
turbine for Dow Chemical Co. 

On the Boston Edison unit, the 
steam conditions, while high, are not 
unusual, but the unit will employ 
steam reheating to an uncommon de- 
gree. Steam is to be supplied at 1450 
psig and 1000 F. Steam enters the 
high-pressure turbine at 1450 psig 
and is exhausted at approximately 
365 psig. The steam then returns to 
the reheat boiler and thence re-enters 
the intermediate-pressure element at 
1000 F. The low-pressure turbine has 
an inlet pressure of approximately 
40 psig and is of the conventional 
double-flow construction. 

The 30,000-kw turbine for Dow 
Chemical Co. is designed to operate 
with 1250 psig, 825 F at the throttle. 
Steam is extracted at 425 psig and 
again at 165 psig. The unit exhausts 
at 25 psig. 
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py W. H. ARMITAGE. 


Application Engineer, 


Blower and Condenser Depart- 
ment, AllisChalmers Mtg. Co. 


Simple Condenser Proportioning 


INAL PROPORTIONS of a steam 

surface condenser are usually the 
result of a carefully worked out set 
of formulas. To figure these may be 
a fairly long job. With the recently- 
adopted standard condenser surfaces 
and tube lengths, as shown in Table 


Table I. List of standardized surface condensers available, with various tube lengths 
for each size 
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pat Tube Fa non Tube 
—— may have an Lengths Surface may have any Lengths 
Surface y y 9 
Sq Ft of these Ft Sq Ft of these Ft 
6 7250 16 
es 8 7500 18 
38 : He 2 
“ 6 8500 
~~ 9000 
600 : 9500 
700 & 10,000 
800 % 11,000 
___ 90 _— 12,000 
1000 8 13,000 
1100 10. 14,000 
1300 14 16,000 20 
Lp 17,000 22 
18,000 24 
1750 _ 19,000 
~~~ 2000 10 7 
2250 “ 29'500 22 
on Bi 2 
2750 oa 30.000 
os 16 32,500 24 
poo 18 35,000 26 
37,500 28 
3750 40,000 
iB $23 
Doo 47,500 
5000 14 50,000 24 
16 55,000 26 
5250 60,000 28 
2300 8 65,000 30 
5750 20 70,000 
6250 75,000 
a aha 
6750 90,000 
000 95,000 
100,000 
Table II. Recommended tube sizes for various steam flows to condenser 
Lb/Hr Steam | ___——=————“Elective Tube Length — Ft.* Tube 
to Cond. | 1o | 127 | 14 | 16 | 1s | 20 | 22 | 2¢ | 26 28 30 Diameter 
=: a } = + } > + ¢ tac coanlrs = a — 
___25,000 RFS sis | yy" 
a SS SS SEE SE Ee 2 ee ee aa 
Se ae pf ee [> 2S a ae ae : 
____ 100,000 | (Rae Eat 2S 3 eee ees am rr ¥4" or 
___ 125,000, | As Se 2 eee a hecs aol % 
___150,000_ | ae ee ae Se oe a 
___ 175,000 | | isis (ese Se cee ee 
____ 200000 | | gas ae | 
225,000 | | | s. OS. 
___ 250,000 | | | | oe Wi ae i Bee ee % 
ee | | | ie ae 2M GS tee ee ee 
____ 300,000 | | (2s ay SS ae ee 
___ 350,000 | | iota ie | jf. 
400,000 | | | <a ae we 
___ 450,000 | | | eee we al ees 
500,000 | 2 28 
550,000 | x x S| 
—swom00 —] | [x Px Px wo 
650,000 cee ee oe ' 
700,000 | | | x | x | X | 
750,000 | | Xx x | xX 
| \ | | 





























*The longest lengths are generally recommended for single pass and the shortest for two-pass condensers. 
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I, the first solution by these formulas 
may not meet the standards, so fur- 
ther calculations, by changing water 
velocities, must be made until they 
do so. 

To simplify this procedure for pre- 
liminary proportioning, a set of 
charts has been drawn up, as listed 
in Table III, plotting the results of 
the above formulas, so that final pro- 
portions can be calculated quickly 
and with an accuracy sufficient for 
close estimating purposes. Figures 2 
and 3 show two of these charts large 
enough for direct reading. The 
method of use is indicated on Fig. 1. 

Space limitations, in many in- 
stances, may govern the selection of 
the tube length; in other cases, power 
required for pumping circulating wa- 
ter may determine the tube length. 
Some installations may be free of 
all limits. Table II shows suggested 
tube lengths if no limits exist. 


Determining Maximum Possible Vacuum 


A condenser may be guaranteed 
only to maintain a maximum vacuum 
that will correspond to a saturation 
steam temperature equivalent to the- 
inlet circulating temperature, plus 
temperature rise through condenser, 
plus 5 F terminal difference. 


Example: Determine the maximum 
vacuum for a condenser using 70 F 
circulating water temperature, with 
a 14 F rise. 


70+14+5=-—8s9F 
Steam pressure corresponding to 
89 F = 1.38 Hg abs. 


30 — 1.38 = 28.62 Hg vacuum, re- 
ferred to a 30-in. barometric reading. 


Charts Available 


The available charts listed in Ta- 
ble III can be used for determining 
the size of a condenser designed for 
1.0 in. Hg, 1.5 in. Hg, and 2.0 in. Hg 
absolute pressure. Velocities between 
6 and 7 fps (feet per second) are con- 
sidered good practice. If no tube 
lengths are specified, refer to Table 
II for recommended lengths. 


Steps in Using Charts 


Use of these proportioning charts 
is illustrated in Fig. 1. Here are the 
steps in order. 

Step 1—Velocity of circulating wa- 
ter must be known or assumed. Lo- 
cate it on Scale V. Then place a 
straight edge through the point on 
Scale V, make it pass through a point 
on Scale T, Fig. 1, representing the 
specified or assumed tube length for 
the circulating water temperature 
given; and continue the line until it 
intersects vertical Scale W. 


Step 2—On W, read the pounds of 
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steam condensed per hour per square 
foot of surface. 

Step 3—If the cleanliness is other 
than 100 per cent, then multiply the 
W value by the correction factor cor- 
responding to the cleanliness. 

Step 4—Take this final value and 
divide it into the pounds of steam 
the condenser must handle per hour. 
The result is the total square feet of 
surface required in the condenser. 

Step 5—Check this surface in Table 
I. If it is found not to be a standard 
listed size, take the closest surface 
listed and divide it into the number 
of pounds of steam the condenser 
must handle per hour to obtain the 
corrected loading. 

Step 6—If a cleanliness factor is 
used, divide this new loading by the 
correction factor for cleanliness. 
Then find this new value on the ver- 
tical loading scale W. 

Step 7—Lay a straight edge 
through the new W value and through 
the specified or assumed tube length 
for the proper circulating water tem- 
perature, Scale T, and draw a line 
until it intersects the vertical velocity 
scale’ V. Then read on V the final 
corrected velocity for a standard size 
surface condenser. 

Step 8—Now, from the same 
charts, using only Scales V, L and G 
in the section “Circulating Water, 
Gpm,” determine the total quantity 
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Fig. 1. Condenser Proportioning Chart No. 53, showing method of use to find condenser 
surface, amount of circulating water required and other data, for a single-pass con. 


denser, for 1.0 in. Hg absolute pressure, with %-in. tubes 


Single-Pass—1.5 in. Hg Absolute Pressure 
% in. Tubes—100% Clean 
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Fig. 2. Condenser Proportioning Chart No. 57 for single-pass condenser,—1.5 in. Hg absolute pressure, %-in. tubes. Method on Fig. | 
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Fig. 3. Condenser Proportioning Chart No 


of circulating water required. To do 
this, lay a straight edge through the 
corrected velocity point on Scale V 
and draw a line through the proper 
tube length on Scale L, until it inter- 
sects Scale G. Read on Scale G the 


Table Ill. List of charts available for fig- 
uring condenser proportions. Charts 7 by 
9% in. will be sent without charge on re- 
quest, by chart numbers, to Editorial De- 
partment, Power Plant Engineering, 53 W. 
Jackson Blvd., Chicago 4, Illinois 





Circulating 
Water Tempera- Tube 
Vacuum ture Range, Diameter, 
Chart No. In. Hg Abs Deg F an. 
SINGLE-PASS CONDENSER 
53 1.0 50-65 x, 
54 pe 60-75 % 
55 2.0 70-85 3% 
56 1.0 50-65 % 
57 15 60-75 Ve 
58 2.0 70-85 i 
59 1.0 50-65 1 
60 oa 55-70 1 
61 2.0 70-85 1 
TWO-PASS CONDENSER 
62 1.0 45-60 % 
63 1.5 55-75 % 
64 2.0 70-85 % 
65 1.0 50-60 % 
66 15 55-75 V% 
67 20 70-85 % 
e 1 Be | 
70 2.0 70-85 1 








gallons per minute required per 
square foot of surface. 

Step 9—Take this value and mul- 
tiply it by the total square feet of 
surface previously obtained in Step 5. 
The result is the total quantity of 
circulating water required. 


Typical Numerical Example 


EXAMPLE: To determine the size 
and gpm necessary to maintain a 
vacuum of 29 in. Hg, referred to 30 
in. barometer, or 1 in. absolute pres- 
sure, with a single-pass surface con- 
denser. Average circulating water 
temperature, 60 F; % in. tubes are 
preferred; 70,000 lb per hr of steam 
to condenser at full-rated load. Per 
cent cleanliness, 85. 

SOLUTION: From Table II we see 
that a tube length of 16 ft is one that 
is recommended, therefore we will 
use %-in. by 16 ft tubes. The next 
steps are numbered to correspond 
with the instructions given above. 

1—A water velocity of 7 fps will 
be assumed. Now, referring to Fig. 1, 
Chart No. 53, draw a straight line A 
from 7 fps velocity, Scale V, to point 
(1) on the vertical 60 F circulating 
water line representing 16 ft, Scale 
T, and continue it to Scale W. 

2—On W, read a value of 10.05. 


CONDENSER SURFACE (SQ FT) 








. 68 for two-pass condenser.—1.0 in. Hg absolute pressure, l-in. tubes. Method on Fig. 1 


3—Multiply 10.05 by 0.88 to correct 
for the 85 cleanliness factor. This 
gives a loading of 8.85 lb per hr per 
sq ft. 

4—Now divide 70,000 lb per hr by 
8.85 and obtain 7900 sq ft. 

5—Since 8000 sq ft is the closest 
standardized condenser shown in Ta- 
ble I, divided 70,000 lb per hr by 8000 
sq ft and obtain a loading of 8.75 per 
hr sq ft. 

6—Now divide 8.75 lb per hr per 
sq ft by 0.88 the cleanliness correc- 
tion factor for 85 per cent cleaniiness 
and get 9.95 lb per hr per sq ft. 

7—From 9.95 lb per hr per sq ft 
on Scale W, draw a line B through 
point 1 to Scale V and read 6.88 fps 
which is the corrected velocity for 
the 8000 sq ft condenser 

8—To determine the gpm of cool- 
ing water, draw a straight line C 
from the velocity 6.88 fps, Scale V, 
to the 16 ft point (2) on Scale L. 
Continue this line to vertical scale G 
and read 2.28 gpm per sq ft. 

9—Multiply 2.28 gpm per sq ft by 
8000 sq ft to get 18,240 gpm of circu- 
lating water to the condenser. 

Circulating water temperature rise, 
range, and terminal difference can be 
found from formulas on Fig. 1. 
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Skin Effect in Electrical Conductors 


Basic theories underlying skin effect . . . Relative importance in different circuits 
. . . Skin effect in different types of conductors . . . Resistance values of annealed 


and hard drawn copper wire . 


By FRED C. DE WEESE 


. . Determination of skin effect ratio . 


. « Examples 





HE SUBJECT of “Skin Effect” 

in electrical conductors has been 
treated by such well known scientists 
and engineers as Lord Kelvin, Ray- 
leigh, Dwight, and others.’ The theo- 
retical data and equations published 
by these various authors provides a 
basis for development of certain mod- 
ifications from which values may be 
derived to give results which are ap- 
plicable to actual conductor sizes un- 
der varying degrees of temperature, 
which is generally not otherwise the 
case. 

Most of the previously published 
data, which has come to the atten- 
tion of the writer, on the subject of 
skin effect, treats the problem at fre- 
quencies which are much higher than 
obtains in the generation and trans- 
mission of electric power. (60 cycles 
per second). The trend of thought 
has generally seemed to stress the 
fact that skin effect is relatively im- 
portant only at high frequencies. For 
comparatively small conductors this 
is true, but for large conductors, as 
will be seen from the following treat- 
ment, it is extremely important. The 
methods to follow are universally ap- 
plicable to problems involving a fre- 
quency of 60 cycles, since by their 
use, skin effect ratios may be derived 
for a wide range of conductor sizes 
at any desired temperature. 


When an alternating emf is im- 





1See Standard Handbook for Electrical 
Engineers, 7th Edition, pages 58 and 236. 
Also Bureau of Standards Bulletin No. 169, 
pages 176-177. 

?The Standard Handbook equation: 
x= Vv 8xf/(Rx10). 


pressed on a cylindrical conductor 
maximum magnetic density will be 
at the center of the wire or cable and 
the magnetic center is linked by all 
the flux lines. The magnetic density 
diminishes toward the surface of the 
conductor, becoming minimum at the 
surface. It is well known that 
the greater the magnetic density, the 
greater will be the opposition to the 
flow of current. It is therefore ob- 
vious, since the IR drop must be the 
same at all points in the cross sec- 
tion of the conductor, as the mag- 
netic density decreases from the cen- 
ter outward the current density 
increases from the center outward, 
becoming maximum at the conductor 
surface. The unequal distribution of 
current in the conductor produces an 
apparent a-c resistance greater than 
the d-c resistance. The ratio of the 
a-c to d-c resistance is called “Skin 
Effect Ratio.” 

For copper wire and cables the skin 
effect is a function of the frequency 
and cross-section of the conductor. 
For ACSR (Aluminum Cable Steel 
Reinforced) the steel core is not de- 
pended on to carry any of the cur- 
rent. The current carrying medium 
consists of one or more layers of 
aluminum strands surrounding the 
steel core, as a result of which skin 
effect is negligible. 

Table I gives the resistance, in 
terms of ohms per mil-ft, for both 
annealed and hard drawn copper 
from 0 to 105C at intervals of five 
degrees. (105 degrees maximum per- 
missible temperature. ) 

To convert the table values to re- 





This article on skin effect should be of interest and value to all electrical 
men engaged in heavy power work. As Mr. DeWeese points out, skin effect 
is of relatively small importance in 60 cycle work where small conductors 
are involved but for large conductors it is extremely important. Most hand- 
books treat the subject of skin effect rather lightly and many authors have 
merely set up arbitrary values of x and in most instances these values of x do 
not correspond to values derived from accurate analysis of the conditions in 
a particular conductor. The method described here by Mr. DeWeese, to our 
knowledge, is the first attempt to bring the subject down to earth and put 
it on a plane whereby the average practicing engineer may be able to apply 
the method to his own problems. The author is General Engineer of the 
Carolina Power and Light Company and is the author of “Electrical Trans- 
mission Systems” and “Transmission Lines,” the latter published in 1945 





sistance in terms of more practical 
units, proceed as follows: For solid 
wire multiply table value at 

given temperature by 1000/cm; for 
three strand multiply by 1000/cm x 
1.01; for seven and higher stranding 
multiply by 1000/cem xX 1.02. Let it 
be required to find the d-c resistance, 
Ra-c, for a 500 mcm copper cable, 
both annealer and hard drawn, at a 
conductor temperature of 75 C. 


Annealed, Ree = 12.613 x 2 x 
10 X 1.02 = 0.02573 ohm per 100 
ft = 0.02573 X 5.28 = 0.13585 ohm 
per mile. 

Hard drawn, Re-- = 12.898 x 2 x 
10-* X 1.02 = 0.02631 ohm per 100 
ft = 0.02631 x 5.28 = 0.13892 ohm 
per mile. , 

The resistance at other tempera- 
tures is found in the same manner, 

Before the skin effect ratio, which 
we will designate “Sx,’’ can be deter- 
mined it will be necessary to compute 
the value of a factor “x,” the argu 
ment from which Sx, for any given 
condition, may be derived. Both x 
and Sx may be derived from the fol- 
lowing equations: 


xX = V8.1115xf/(R x 10°) (1) 
Where f is the frequency in cycles 
per second 

R is the d-c resistance for a con- 
ductor length of 1 centimeter. This 
equation is a modification of that 
given at the bottom of page 58, 
Standard Handbook for Electrical 
Engineers, 7th edition.* 

Sx = (1 + 1/12(x/2)*—1/180(x/2)* 
+ 11/10080(x/2)?*) (2) 

Equation (2) is limited in its ap- 
plication to a maximum value of x in 
the order of 2. The last term may be 
omitted for values of x not exceed- 
ing about 1. This equation resolves 
itself into 

Sx = (1+ 0.08333 (x/2)*—0.005556 
(x/2)® + 0.001091(x/2)” 

Let it be required to find 

(a): x and Sx for a 500,000 cm an- 
nealed copper cable at 65 C 

(b): x and Sx for a 4/0, 7-strand 
hard drawn copper cable at a tem- 
perature of 25 C. 

Certain constants may be set up 
which will greatly simplify 
shorten the work, as well as reducing 
to a minimum the probability of et 
ror. 
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Table I—Resistance Per Mil-Foot at Various Temperatures 





























Sx = x/2 X W/Y. W and Y may be 
derived from the following equa- 


Temp Copper Temp Copper tions: 
= a 
Deg C Annealed | Hard Drawn Deg C Annealed | Hard Drawn oan a+ IP eget . 
“2 | | 2a | § | oe | ee! 7 
5 9.760 10, 0 Y = x*/4 [(1 + 0.08333(x/2)* + 
9.963 10.252 65 12.205 12.491 8 
10.167 10.455 70 12.409 12.695 a eee a 
20 10.371 10.659 75 12.613 12.898 ' 
For x in the range of 2 to 2.4A = 
5 beg th re pe ae ten 0.00145. A/10 = 0.000145. 
10. ‘ . ‘ ; 
My 10.982 11.270 90 13.224 13.509 a Pre Papas Ny to 2.71 A 
40 11.186 11.473 95 13.428 13.713 meets. : eee te ; 
45 11.390 11.677 100 13.632 13.916 For x in the range of 2.71 to3 A 
50 11.594 11.881 105 13.835 14.120 = 0.00415. A/10 = 0.000415. 














For example, the numerator of (1), 
at a frequency of 60 cycles, is equal 
to 8.1115 X 3.14159 x 60 = 1,528.9804 
(constant). The resistance per foot, 
(unit basis) = 1/5280 = 0.00018939 
ohm. Since there are 30.48 centimeters 
in a foot, the resistance per centime- 
ter length = 0.00018939/30.48 = 
00000062137 = 6.2137 x 10-* ohm. 
The denominator of (1), R X 10°, is 
equal to the product of ohms per mile 
for the given conductor and 6.2137 X 
10°. This multiplier will also remain 
constant. 


Solution for (a) 

The resistance per mil-ft from 
Table I at 65 C is given as 12.205 
ohms. Then Ra-e = 12.205 X 2 x 10-* 
xX 5.28 X 1.02 = 0.13146 ohm per 
mile. R X 10°, denominator in (1), 
is equal to 0.13146 x 6.2137 x 10° = 
816.853. Substituting in (1) and solv- 
ing for x, we have 


x = V1528.9804/816.853 = 
V1.871793 = 1.368135. 


x/2 = 0.68047; (x/2)* = 0.21898; 
(x/2)® = 0.04795. 

From (2) 

S: = (1 + 0.08333 x 0.21898 — 
0.005556 x 0.04795 = 1 + 0.018248 — 
0.000266) = 1.017982, (skin effect 
ratio) Ra-e = 1.01798 X 0.13146 = 
0.13882 ohm per mile. 


Solution for (b) 

From Table I the resistance per 
mil-ft for hard drawn copper at a 
temperature of 25 C is given as 
10863 ohms. The resistance of 4/0 
hard drawn copper, which has a 
cross-section of 211,600 cir mils, 

Ree = (10.863/211.6) & 5.28 X 
102 = 0.27648 ohm per mile. 0.27648 
X 6.2137 x 10? = 1,717.9638 
From (1) 

X = V1528.9804/1717.9638 — 
V0.889996 — 0.943396 

x/2 = 0.471698; (x/2)* = 0.049506; 
(x/2)* = 0.00245 

S: = (1 + 0.08333 X 0.049506 — 
0.005556 x 0.00245) — 1.004125 — 
0.000014 = 1.004111 

Ri-e = 1.004111 x 0.27648 = 0.27762 
ohm per mile. 

Equation (2) is limited in its appli- 
tation to values of x in the order of 








2, or to a maximum conductor size 
of about 1000 mcm copper cable at a 
frequency of 60 cycles. When the 
cable is of such size that x is in ex- 
cess of about 2, this requires the 
derivation of two additional values 


Let us run through the calcula- 
tions for a 1500 mcm annealed cop- 
per cable having a temperature of — 
75 C; and for a 2000 mcm copper 
cable having a temperature of 25 C. 


From Table I, the resistance per 
mil-ft at 75 C = 12.613 ohms, from 
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Diagram explaining skin effect. As is well known, a current in a conductor sets up a 
field of circular lines of force as shown in this diagram. With direct current, this field 
is uniform and unvarying. With alternating current, however, at the instant when the 
current is zero there is no field and, as the current increases during a cycle, the field of 
concentric lines of force forms and expands outward from the axis of the conductor. 
When the current decreases, the lines return to the center of the conductor and vanish. As 
the lines expand and contract they cut the conductor and produce self induction and skin 
effect. As will be evident, more lines cut the axis than the surface of the conductor. In 
this diagram a field is shown at its maximum value. All of the lines represented by A 
have cut the axis. Only those represented by B, however, have cut the surface. Since 
the field is maximum at this point, it will start to contract and, therefore, the lines within 
the conductor, represented by C, do not cut the conductor. Thus, there is a greater 
counter emf of self induction at the center or axis of the conductor than at its surface. 
This tends to force most of the current towards the surface. Where the conductors are 
large in cross section and the frequency high, practically no current exists at the center 
—nearly all of it is at the surface. (This illustration supplied by the Editor) 

















Ra-< = 12:613/1500 x 5:23: x 1.02 
= 0.045286 ohm per mile for the 
1500 mem cable. The denominator of 
(1): = 0035286 x G2137 ~ 1F = 
281.3936. 

x = V1528.9804/281.3936= V 5.4336 

> 2.33008. x/2 = 1.1655. 

(x/2)* = 1:8452; (x/2)* = 340485; 
(a/2)** == Gize21. x74 => 1sse4. 
From (3) 

W = 1.1655 [(1 + 0.16667 x« 1.8452 
+ 0.002083 x 3.40485 + 0.0000055 > 
6.2827 + 0.00145) ] 

== 1.1655 1.31612 = 1.53393. 
From (4) 

Y = 1.3584 [(1 + 0.08333 x 1.8452 
+ 0.000694 x 3.40485 + 0.0000014 x 
6.2827 + 0.000145) ] 

= 1.3584 x 1.15629 = 1.5707. 





S. = x/2 X W/Y = 11655 x 
1.53393 07 
rs7070 = 113822. 


R,-- = 1.13822 x 0.04529 = 0.05155 
ohm per mile. 

The resistance per mil-ft at 25 C 
for annealed copper is given as 10.575 
ohms. Ra--c = 10.575/2000 * 5.28 x 
1.02 = 0.028476 ohm per mile for the 


2000 mem cable. Accordingly, 0.028476 
X 6.2137 « 10° = 176.9413. 


x= V 1528.9804/176.9413= Vv 8.6411173 

= 2.939587. x/2 = 1.4697936; (x/2)* 
= 4.66687; (x/2)* = 21.7796; (x/2)” 
= 101.6427. 

x*/4 == 2.16029. 

W = 1.46979 [(1 + 0.16667 
4.66687 + 0.002083 x 21.7796 
.0000055 x 101.6427 + 0.00425) ] 

= 1.46979 X 1.8280 = 2.€8678. 


Y = 2.16029 [(1 + 0.08333 
4.66687 -+ 0.000694 x 21.7796 
0.0000014 x 101.6427 + 0.000425) ] 

= 2.16029 x 1.4046 = 3.03434. 


Sx = 1.46979 x TT 


= 1.30144. 


Ra-- = 1.30144 x 0.028476 
0.03706 ohm per mile. 


The above calculations are carried 
out to a higher degree of accuracy 
than would ordinarily be required. 
When a calculating machine is avail- 
able the powers of x/2 are readily 
derived. Otherwise a table of loga- 
rithms will be required. 


It is unfortunate that a simple 





-+ x< 


+X 


HI 


equation cannot be set up to giye 
results with a fair degree of accuracy 


’ over a wide range in the value of x 


It should be pointed out, however 
that from equations (1), (2), (3) ang 
(4), in conjunction with the Values 
in Table I, skin effect ratios may be 
derived with an error not to exceeg 
about one in ten thousand for copper 
conductors up to 2,000,009 cir mils 
covering a temperature range of from 
0 to 105 C. 

For those who may find it neces. 
sary, or wish to do so as a matter of 
interest, the values in Table I may 
be used for computing the values and 
compiling tables of direct current re. 
sistance, skin effect ratios and alter. 
nating current resistance much more 
extensive than will be found in any 
of the handbooks. 

The modified equations above re. 
ferred to, and used throughout this 
paper, were developed by the author, 
and should be found especially help. 
ful to those who may be concerned 
with computing the effective resist. 
ance and losses in heavily loaded 
cables operating at high temperature, 
such as indoor installations, vaults, 
etc. 





NEW STANDARDS FOR “WORK- 
ABILITY INDEX” OF FIRE- 
CLAY REFRACTORIES 


AN IMPORTANT requirement of fire- 
clay refractory is that it flows with- 
out cracking while being rammed into 
molded shapes or furnace walls and 
yet does not deform under its own 
weight during subsequent drying. 

The Refractories Laboratory of the 
National Bureau of Standards con- 
ducted an extensive investigation of 
the reliability of the test method now 
accepted as standard. Results of 
tests on nine plastic refractories by 





Fig. 1. The sand rammer used in the de- 
termination of the “workability index” of 
fireclay plastic refractories. The instru- 
ment has a scale for measuring deforma- 
tion and 14 lb weight for impacting 























Fig. 2. Specimens of two brands of fireclay plastic refractories before and after “work- 
ability index” tests by the Refractories Laboratory of the National Bureau of Standards 
to determine the reliability of the present standard method of test. The label accom 
panying each specimen refers to the number of impacts it received during forming 


R. A. Heindl and W. L. Pendergast 
have provided basic data for use in 
revision of the method and techniques 
of testing such plastics. 

A “workability index” has been des- 
ignated by the ASTM. The instru- 
ment used for determining the index, 
the “sand rammer,” is so called be- 
cause of its use in the testing of foun- 
dry sands. The first step is the 
ASTM test of plastic refractories in- 
volves the molding of a standard 300- 
gram cylindrical test specimen with 
20 impacts (10 on each end) of a 
14-lb weight. Immediately after re- 
moving the specimen from the mold, 
and measuring its length, it is sub- 
jected to three additional impacts 
after which it is again measured. The 


plastic deformation computed from 
the difference in lengths and ex 
pressed in per cent, is the workability 
index. The specified permissible range 
of this index is from 15 to 35 per 
cent. : 

Obtaining a cored sample with a 
steel tube gave information on the 
extent of moisture variation in the 
plastic from top to bottom and across 
the 200-lb container. One plastic had 
an over-all moisture variation from 
8.1 to 9.9 per cent with an average 
of 8.4 per cent. The interior of the 
steel mold for forming the test cylit- 
der should be machined smooth and 
a \4-in. steel disc, made to fit the I 
terior snugly, placed at each end 
of the test specimen during forming 
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NEW SUPER Q & A SECTION 


We have just received a lot of swell ques- 
tions and answers from our chief boiler in- 
spector and thinking they may help some 
poor soul pass an examination, we pass them 
on, As a matter of fact they are too hot to 
keep. You will find them on page 95, but 
just to give you an idea of what they are 
like, here are a few taken at random: 


Q-1. What is steam? 

A. Hot air soaked in water. 

Q-2. What is water? 

A. Steam with hot air taken out. 

Q-3. What is a vacuum? 

A. The inside of a pipe pumped out. 

Q-4. When should the feedwater heater be 
cleaned out? 

A. When the water gets cooler while passing 
through it. 

You see what we mean? These questions 
and answers are really something and if you 
study them carefully you wi:l pick up more 
misinformation than you could get any other 
way. Of course, these answers are more or 
less confidential and we do not guarantee 
them. Neither do we assume any responsi- 
bility for what they may get you into if you 
try to put them in practice. From here on, 
you are entirely on your own. Now turn to 
page 95. 
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So You're Buying 
a New Boiler? 


What factors will govern the type of setting or enclosure you select? 


By GEORGE P. REINTJES 


FTER MANY YEARS of experi- 

ence in designing and building 
industrial furnace enclosures through- 
out the United States, the writer has 
learned that there are specific rea- 
sons which influence the selection of 
most enclosures. Surprisingly enough, 
seme of these reasons have so little 
real importance that it is hard to be- 
lieve they could be the determining 
factor in a purchase involving thou- 
sands of dollars. 

Principally these facts are: 

(1) In which locality is the fur- 
nace or boiler to be con- 
structed ? 

(2) What is your industry? 

(3) How competitive are the 
fuels in your area? 

(4) Are you buying a boiler or 
furnace on price? 

(5) Is the buyer a City, State or 
Government institution? In 
ether words, are you eligible 
for a pension? 

Expanding on these reasons, and 
beginning with number one, we are 
all creatures of habit . . . and some 
sections of our country have a re- 
markable resistance to change. Some 
plants in those areas explain that 
their settings are laid by an “expert” 
brickmason. He is an “expert” be- 
cause he learned his trade from his 
father, who in turn was an “expert” 
in the old country, and so on. Natu- 
rally, these plants end up with set- 
tings which were considered modern 
a generation or two ago in the old 
country. 

In certain areas of the country 
where there is a surplus of brick- 
masons, solid walls are of course pre- 


“1 GOT A IDEA, LEM,— 
IF | WAS YOU, I'D USE 
RUBBER BRICKS FOR 

EA = N YOU CAN 
TIE THEM REDBRICK TO - 
THEM FIRE BRICK — 


EVEN IF pi gee 
WW 


Uy 







JONATHAN, | BELIEVE /LL GET 
‘A PATENT ON YOUR IDEA-~ 
—AND WHEN THAT RUBBER 
STRETCHES rut PULL MY 





Fig. 1. You can’t tie fire brick and red 
brick of un-uniform sizes together 





dominant. In these same areas con- 
tractors almost seem to be allergic 
to employing any other craft re- 
quired in the building of a modern 
boiler wall. In these sections where 
habit is strong, even consulting en- 


cost. Governing factors? Yes, but to 
fuel costs must be added costs of en. 


closure maintenance. Certain types 
of coal firing are more destructive to 
refractory walls and require more 
maintenance than others. For jpn. 
stance, burning the coal in suspension 
permits molten slag to wash down the 
side walls. This molten slag combines 
chemically with the refractories, erod. 
ing the inner surface. The underfeed 
stoker is the least destructive method 
of coal firing, as the ash remains on 
the stoker bed. Oil and gas are par. 
ticularly destructive because of the 
rapid temperature fluctuations. This 
induces vitrifying and shearing of 
the refractories. Also, in the case of 
gas and oil firing, pulsations and 
vibrations, (due to numerous small 
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Fig. 2. Map showing where suspended walls predominate 


gineers cling to old established traits 
and specify gravity walls. 

Production industries, the automo- 
tive industry, for instance, . watch 
costs in pennies per unit—likewise 
their Btu consumption. As an ex- 
ample, Ford Motor Co. and General 
Motors Corp. have replaced almost 
100 per cent of their gravity walls 
with sectionally supported structures. 
The oil industry has discarded prac- 
tically all of the older type wall con- 
structions in favor of suspending by 
units all walls and arches for its 
furnaces. Industries whose produc- 
tion is highly competitive invariably 
rely on suspended walls and arches 
because of their high efficiency and 
lower maintenance costs. 


How Competitive Are the Fuels in 
Your Area? 

The lowest cost fuel per Btu is 
coal, except in very small areas. But 
to this cost must be added the cost 
of handling and ash disposal. The 
cleanest of fuels is natural gas, the 
medium priced fuel. Oil is highest in 


November, 1947—POWER PLANT ENGINEERING—Chicago, III. 





explosions) quickly shatter a rigid 
solid wall structure. (There is no 
flexibility to absorb pulsation). Con- 
sequently, combustion engineers of 
gas companies are particularly active 
in seeing that their consumers have 
the best possible wall enclosure to 
conserve gas fuel; realizing that to 
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Fig. 3. The enclosure is also important— 
the entire efficiency of the boiler and fir 
ing equipment is dependent upon it 
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Fig. 4. The forces of expansion cannot be 
stopped 


‘ell more gas at a profit, they must 
teach their new customers to use less 


gas. 
Are You Buying a Boiler on Price? 


Boiler manufacturers build pres- 
sure parts of boilers. Accessories, 


ME BUNT THE WALL # See vouR 

To Move — 1 BULO GRANDOAD KNEW HOW 
To GUO A WAL 

To svax up? 


Fig. 5. An old fashioned stone retaining 

wall laid without mortar will contract and 

expand with weather as well as relieve 

pressure from behind it. It will stand up 
for generations 


such as an enclosure to retain heated 
gases, are a necessary evil, so far as 
the salesman of the boiler company 
is concerned. At the time of the sale, 
a boiler manufacturer, agrees to pro- 
duce steam at a certain efficiency and 
at a certain capacity. Whether or 
not this is accomplished is determined 
by a test, or trial run. If the condi- 
tions are met after a period of a 
24 hr test, the boiler manufacturer is 
relieved of further responsibility. If 
the boiler salesman knows that most 
any type of wall will last long enough 


4 SEE YOUR wauus How 010 \ 

OOWT STaY Soto THIS HAPPEN? G&S 

LONG, DO THEY? + FLED GW 
every voir! ‘ 


Fig. 6. A solid wall without expansion 
joints and without ability to relieve itself 
of pressure will soon collapse 


Fig. 7. Failure of furnace wall built of outer red brick and inner fire brick. Note where 
ties or header. brick are rigid they have sheared. Where headers are loose they move 
up and down. Note burned out metal tie rod 
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Fig. 8. Metal casing conceals solid wall failure 
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to withstand an initial test run, why 
should he jeopardize securing the or. 
der by including the price of a gop. 
rect setting, even though the latter 
might last the lifetime of his boiler. 
Thus, the lowest cost wins and it js 
not you who have selected the Setting 
or enclosure, but the low dollar, _ 


Are You a State, City or Government 
Institution? 


If you are, then you must make 
purchases on the low dollar, or suffer 
the possibility of criticism. It’s an 
evil of the system. It does not make 
any difference to yeu as an official 
whether or not settings or enclosures 
have to be replaced every few years, 
as long as you have followed in the 
footsteps of your predecessor and as 
long as you bought the lowest in first 
cost each time. There are some tragic 
but humorous results of this system. 
A few years ago, when our Govern- 
ment was making preparations for 
its vast expansion program, prepar- 
ing for World War II, the writer was 
called in by one of the branches. In 
checking the specifications it was 

Fig. 9. Failure of piers due to concentrated load. The ordinary refractory under load found that they were taken from a 
softens at from 200 to 400 degrees lower temperature than the same refractory without project of World War I. Further 
load checking brought forth the discovery 
that the World War I specifications 
were briefed from a project of the 
Spanish American War! This story 
was told to an ex-president of the 
American Society of Mechanical En- 
gineers, who had been called in by 
one of the departments. His remark 
was, “Oh, that is modern.” When I 
checked through the plumbing speci- 
fications I found some that had dated 
back to the “Civil War.” In this 
classification, it is not you, or your 
better judgment which will rule the 
selection, but it is your predecessor 
who could do no wrong in following 
in the footsteps of the man he suc- 
ceeded, and so on. 

Because most of us have a tendency 
to follow the course of least resist- 
ance, it is only through bitter and 
costly experience . . . and ever-in- 
creasing fuel costs .. . that some of 
us stop and consider what type of 
setting or enclosure is correct for any 
specific installation. We all know full 
well that all of the money spent for 
fuel is consumed within the furnace 
walls and outside the pressure parts 
of the boiler. Efficiency of combus- 
tion then means profitable operation 
—inefficiency is waste going up the 
stack. 

What are the advantages or disad- 
vantages of various types of gas 
retaining furnace enclosures? Does 
it require special engineering knowl- 
edge or just practical ‘horse sense” 
to know the difference? Many times 
you have seen a concrete retaining 
wall turn over from the weight of 


Fig. 10. The fuel bill of the modernized 

boiler at the left was $500 per month less 

than the fuel bill of the right-hand boiler. 

Under present fuel costs, the savings 
increased 
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soi] and moisture behind it. Yet, you 
have also seen an old stone wall laid 
up without mortar withstanding the 
pressures of an embankment for gen- 
erations. You can heat a pane of 
glass to the melting point without 
cracking it. Yet, you can hold a 
lighted match at one corner of the 
glass and promptly crack it. These 
same principles hold true in a prop- 
erly designed furnace enclosure: 
flexibility, freedom of expansion and 
contraction. 

Everyone knows that the softening 
point of a refractory is dependent not 
only on the temperature to which 
it is subjected, but also the weight 
imposed on it. If you would divide 
a wall into suspended units, transfer- 
ring the weight of each unit back to 
metal framework, you would auto- 
matically raise the softening poini of 
the refractories . . . sometimes as 
much as 300 degrees Fahrenheit. 


Cumulative expansion is an irre- 
sistible force. It “buckles” concrete 
highways, makes bridges “grow” 
longer, causes power lines to “sag” 
in summer heat. A refractory wall 
should be free to move with a pro- 
vision for absorption of expansion 
with joints, not just horizontally, but 
ina vertical direction as well. Only a 
suspended wall can provide both hori- 
zontal and vertical expansion joints. 
Your consulting engineer wouldn’t 
allow designing your office or ware- 
house building as four slabs without 
using the corner angles in each cor- 
ner for strength. Yet, the same en- 
gineer when building a solid gravity 
wall will invariably design the boiler 
settings with open expansion joints in 
the corners, placing buckstays on the 
outside to keep these slabs from fall- 
ing outward. The walls do not fall 
outward, instead they fall inward. 


In an overall consideration of vari- 
ous types of furnace enclosures, what 
are the disadvantages of sectionally 
supported walls? What are their 
limitations? Largely, one disadvan- 
tage is the lack of standardization of 
parts, and secondly, many systems 
in suspended walls require tailor made 
designs to enclose a particular boiler 
or furnace. Of the many wall and 
arch companies, only a very few have 
simplified standardized parts. 


Are suspended walls the complete 
answer to all enclosure problems? 
No. In an ordinary boiler under nor- 
mal operation, where heat release 
does not exceed 15,000 Btu per cu ft 
of furnace volume, and where the 





height of the wall in feet is not 
greater than the thickness of the wall 
in inches, an ordinary gravity wall 
is usually satisfactory. And, if the 
heat release does not exceed 25,000 
Btu per cu ft of furnace volume, any 
sectionally supported wall can be 
satisfactory. For heat releases beyond 
this capacity, special considerations 
are required. If the heat release in 
the furnace is in excess of 35,000 Btu 
per cu ft of furnace volume, then 
consideration should be given to in- 
stallation of water walls to reduce 
the furnace temperature. Incident- 
ally, the. trend in larger industrial 
applications is to this latter type of 
wall, and it should be discussed here 
briefly. The type of enclosures used 
in back of water walls must, of neces- 
sity, vary with the spacing of the 
tubes, and provision must be made 
for the direction in which the tubes 
expand. In some boiler designs, water 
wall tubes absorb their expansions by 
bending of the tubes within the fur- 
nace. In others, the boiler and the 
water wall tubes are supported near 
the top of the boiler and all expan- 
sion is in a downward direction with- 
in the enclosure framework. In these 
cases, the enclosure problems are 
relatively simple, but if the boiler or 
water walls are supported at the base 
and expand upwardly and away from 
the walls, then the wall enclosure de- 
sign must be sufficiently flexible to 





That Furnace is the Most Efficient which com- 
pletely consumes the combustible with the 


least surplus of air. 


Jos. W. Hays 





ca 


Fig. 11. The owners thought they saved money. Their added fuel costs changed their 
minds but too late 


expand and travel with the tubes and 
the boiler. 


Editor’s Note.—In the near future, 
POWER PLANT ENGINEERING will pre- 
sent an article describing various de- 
signs of building heat enclosures. The 
article will endeavor to show how 
various manufacturers of wall enclo- 
sures have solved problems covered 
here. No doubt a quick study of these 
designs will show that we have pro- 
gressed but little since man’s first at- 
tempt to enclose fire, and that we 
have yet a long, long way to go be- 
fore true perfection is reached. 


A NEw RabDIcAL.Ly different lens 
for motion picture cameras can be 
adjusted by the cameraman to take 
scenes varying from panoramas to 
telephoto shots without changing 
lenses and interrupting continuity. 


INCREASES OF 40 per cent or more 
above the best present practice in 
the efficiencies of automobile power 
plants are expected from the appli- 
cation of improvements in fuels and 
engines already in sight or actually 
in the experimental stage now. 


AN INSULATION FAILURE on a gen- 
erator at the Olmsted plant of the 
Utah Power and Light Company re- 
cently started a fire. The resulting 
heat distorted the coils in such a 
manner as to cause them to strike 
the rotor of the generator, which in 
turn drove them into a cooling water 
line to one of the bearings. The line 
broke and shot water into the rotor. 
The whirling rotor threw the water 
around the generator, thus putting 
out the fire.—Electrical World 
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Lineman Is Saved by 
Pole Top Method 


By H. F. LOVERING 


UE to a fellow workman’s expert 

knowledge of what to do in an 
emergency and his skill in applying 
that knowledge promptly, James 
Griffin, New England Power Service 
Co. lineman, is alive today. 

The scene for this highly dramatic 
rescue was laid in a suburban area 
in Warwick, R. I. Here a Service 
Company line crew and a similar 
crew from The Narragansett-Electric 
Co. were engaged in making changes 
to improve electric distribution con- 
struction. 


Griffin and his rescuer, Burton J. 
Smith, both first class linemen, were 
working on pole No. 26 at the corner 
of Warwick and Harding Avenues 
with James E. Handy and Charles E. 
Fleury attending them as groundmen 
near the base of the pole. Foreman 
John E. Healey and other members 
of his crew were busy with details of 
line work at near-by locations. 

The two men on whom interest 
centers, had removed a double six- 
pin primary buck arm and were pre- 
paring to replace it by a double 
eight-pin arm in a new lower position 
on the pole. One 4000 v wire and the 





*Hugh F. Lovering, Contact’s Editorial 
Board, has inform PowWER PLANT ENGI- 
NEERING that James Griffin, whose life was 
saved, made rapid recovery from his se- 
vere electrical burns and was back on the 
job “running a crew’’ inside of eleven 
weeks from the date of injury.—Editor. 








This is Rescuer Burton J. Smith 
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primary neutral wire were held in 
grips attached to two insulator pins 
in a cross-arm higher up on the pole. 

Rubber line protectors or hose had 
been placed on street light and pri- 
mary wires adjacent to the work 
area, but a short section of one pri- 
mary wire, where it had been re- 
moved from the crossarm, had not 
been covered. Three low voltage sec- 
ondary service wires to a near-by 
customer’s premises led off the pole 
at a point a little below where the 
men were working. These secondary 
wires were not covered by rubber 
hose. 

In order to get into position to 
handle the new crossarm which 
Handy and Fleury were sending up, 
Griffin straddled the secondary neu- 
tral wire. Then, in moving about 
slightly, he brushed his shoulder, 
covered by a_ perspiration-soaked 
shirt, against the section of 4000 v 
wire not protected by line hose. He 
might have “got away with it” on a 
cold dry day with a couple of layers 
of woolen cloth between him and 
eternity. But on a hot summer day 
the situation was virtually atomic 
in death-dealing possibilities. Griffin 
“blacked out’ instantly. 

Bad off as he then was, fate dealt 
the victim a second and harder blow. 
Unconscious and helpless, he fell 
back with his neck firmly against the 
4000 v wire. This contact teamed up 
with the other contact at the inside 
of his right leg against the secondary 
neutral wire to create a perfect path 
to ground. 

From his position opposite the vic- 
tim Burton Smith heard the roar of 
the electric arc, saw Griffin “frozen” 
to the wires and readily sensed his 
peril. Following with instant action, 
Smith swung around the pole by his 
safety strap into a position partially 
behind Griffin, knocked him clear of 
contact, pushed the primary wire out 
of the way, grasped the limp and 
breathless body around the waist 
from behind and started pole top 
resuscitation. 

All this was done in less time than 
it takes to read that last paragraph. 
This is said by way of emphasizing 
the value of this latest life-saving 
method now in the head, hands and 
heart of the present-day lineman. 
Just picture the delay in providing 
relief to oxygen-starved lungs when, 
under the old method, it was neces- 
sary to lower a victim of electrocu- 
tion on a pole to the ground before 
the prone pressure method could be 
applied, frequently five to 10 min- 
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utes. Now relief is given much mor 
quickly than ever before under aj. 
most any conditions. 

In this case for the first minute or 
two Griffin showed no signs of life, 
But within three minutes, as 
best judge time under stress, Smith 
was rewarded by signs that the vic. 
tim was coming back. Soon a few 
incoherent words were spoken 
Griffin. But Smith, who still “knew 
what to do and did it” kept on with 
“pole top.” 

Meanwhile, other members of the 
crew had sprung into action. Fleury 
and Handy at the base of the pole 
had also heard the arc and had seen 
what followed. They called out to 
Peter Corliss, their truck driver, one 
pole section away. Corliss, in tur, 
ran one section further and sum. 
moned Foreman Healey, who hur. 
ried to the scene, telling Corliss to 
call other Service Company men 
near-by. Also responding promptly 
in the emergency were members of a 
Narragansett line crew under Fore. 
man Michael E. Tulley. 

Arriving at pole No. 26 in abouta 
minute from the time of the accident, 
Healey quickly sized up the situation 
and told Smith to continue pole top 
resuscitation. The first linemen to 
arrive equipped for climbing were 
Fabian S. Gendreau of Healey’s crew 
and Joseph P. Bradley of Tulley’s 
crew. These men were sent up the 
pole at once. As Smith continued 
with resuscitation they rigged Grif- 
fin’s safety belt and strap with a 
rope, making a “saddle hitch” sling 
in the approved manner for lowering 
the injured man. 

By now four or five minutes had 
elapsed and Griffin was rapidly re 
gaining consciousness and the ability 
to breathe under his own power. It 
was therefore not considered neces 
sary to continue the alternate pres- 
sure and release as he was being 
lowered to the ground. 

Placed on a blanket, Griffin was 
given relief by the prone pressure 
method as a precautionary measure 
until the arrival of an ambulance 
summoned by a local police officer. 
Theodore Muller, Fabian Gendreau, 
Victor Erickson and Carl Graff co 
operated in prone pressure applica- 
tion. The three other than Gendreau 
were members of the Narragansett 
crew. 

Pete Corliss applied ointment a 
first aid for Griffin’s severe burns. 
James Handy and Timekeeper How- 
ard Cutler rode in the ambulance to 
the Rhode Island Hospital in Prov. 
dence, but by then Griffin was breath- 
ing normally and seemed reasonably 
conscious. 

It has taken a little telling but al 
that has been told took less than 20 
minutes! And by 11:30 James Grif- 
fin, snatched from death, lay safe in 
a hospital bed. He may be there 
some long days to come. His recov 
ery from the deep searing burns of 
an electric arc may be slow and 
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painful. But, thanks to Burton Smith 
and his priceless knowledge of “pole 
top,” Griffin lives to climb again, as 
he has expressed it himself. 

The Pole Top Method was intro- 
duced on the System seven years ago 
to supplement expert knowledge of 
the Schafer Prone Pressure Method 
which had been widely acquired and 
successfully applied on a number of 
occasions. During those seven years 
there has been a feeling that, sooner 
or later, there would be an opportu- 
nity to say, “Well, that certainly paid 
dividends.” 

Every time another line crew was 
trained and started in on regular 
monthly practice someone has said, 
‘Hope you never have a chance to 
use Pole Top but there it is—just in 

i hd 

Well, all this paid off bountifully 
for James Griffin and Burton Smith 
on June 26. By “all this” we mean 
“quick thinking, expert knowledge 
and intense desire to save the life of 
a co-worker and buddy” to quote the 
Edison Electric Institute which first 
gave us the pole top technique. 

Everything in connection with the 
handling of this case after the acci- 
dent was commendable. The mem- 
bers of the entire cast played their 
parts perfectly. Others stood ready 
to assume role as needed. In this, 
our first successful example of pole 
top resuscitation, alertness, skill and 
teamwork combined to give the 
drama a perfect ending. 

From “Contact” 


FLAT AND BEVEL SEAT VALVE 
COMPARED 
By Albert H. Moulton 

APPLICANTS FOR engineers licenses 
are sometimes asked such questions 
as; which would have the greater 
relieving capacity, a flat seat or a 
bevel seat safety valve? Or why’ 
does a flat seat require less area for 
an equal grate area than a bevel 
seat valve? 

Safety valves are now mostly bevel 
seat, but there are still quite a num- 
ber of flat seat valves in use espe- 
cially in some of the older boiler 
plants, 

Massachusetts Boiler Rules carry 
tables giving comparative data of 
each type. To cite a case: a boiler 
carrying 150 psia and having 36 sq ft 
grate area is allowed a 3 in. flat seat 
safety valve. While a bevel seat 
Valve under the same conditions re- 
quires a 3% in. valve. 

For conditions not met in tables 
they give these formulas: 


For flat seat valves A — “ex 8 


For bevel seat valves A _~? x il 


Where A= Area of value in sq. in. 
P= Absolute press Ib sq in. 
W = Pounds water evaporated 
per sq ft grate surface 
per second. 
For bevel seat the effective valve 


opening as shown in the figure is 
equal to the slant surface of the frus- 
trum of a cone whose upper base 
diameter AA’ is equal to the diam- 
eter of seat opening. The slant sur- 
face is perpendicular to the seat, and 
since the height of the slant surface 
is less than the lift the capacity of a 
bevel seat valve is less than that of 
a flat seat valve. 





VALVE OPENING AREA®= 
FRUSTRUM OF CONE 





Sin 45° = .7071 .*. Effective opening 
of bevel seat = 70 per cent of flat seat 
valve. 

For which slant height = lift < 
sin ¢.?) Now the area of valve open- 
ing or frustrum of a cone = slant 


height X angle X average base cir- 
cumference (2). In fig. 1 the diameter 
of the lower base CC’ is larger than 
the diameter AA’ of the base by the 
distance CD 1 C’D’ or 2 CD from 
which CD = CAcos°® = lift X sin ¢ 
cos 98. 

But since by construction ¢ = @ 45° 
and lift — % in. 2CD=2X &% x 
V%xX V % = .25 and calling the 
upper base diameter AA’ unity. 

cc’ = 111.20 = 1.125 hence aver- 

age base diameter = % (1 1 1.125) 

= 1.063 


Slant height = % X V% = 0.177 





A WAR-DEVELOPED chemical com- 
pound forms an invisible “raincoat” 
over plastics, glass, paper, textiles, 
and other objects so that they shed 
water as easily as a duck. Recent 
tests in which 100,000 gallons of 
crude oil passed through a flow 
meter whose glass surface had pre- 
viously been treated with the com- 
pound revealed that the glass had 
been unaffected even after a 10-day 
period. 





























“Hurry up and get through scratchin’ your back and let’s get this baby set up” 
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HE ABILITY of metals to with- 

stand temperatures of 950 F made 

it possible to increase initial steam 
pressures to 1250 psia without having 

to reheat the steam before passing it 

through the low pressure section of 


Practical Characteristics 
of the Mollier Diagram—V 


By WALTER HEIDECKER 


column. The temperatures and pres. 
sures (absolute) in the system ar 
tabulated and their locations shown 
on the Mollier diagram. 


The method of controlling the tem, 
perature of the steam leaving th, 
boiler is of interest. The boiler ha 
2 superheaters, the steam leaving the 
first superheater is divided—part of 


HEAT (BTU) CONVERTED TO MECHANICAL ENERGY 
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the turbine. The 1250 psia increased 7 


the saturation temperature (boiling HEAT 














per lb of this being recovered from | 
the exhaust system of the turbine by 
| means of small auxiliary condensers 

(heaters), the feedwater being the 
coolant. 

Figure 1 is the diagram of a turbo- 
generator power plant similar to the 
specifications and general layout of 
the plant described on page 90, Oc- 
tober 1944 issue, Power PLANT EN- 
GINEERING. The turbine is “blown 
| | up” into 6 sections and the “boiler” 
apparatus is arranged in a vertical 
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point) to 572 F making it possible to — 
add 550 Btu per lb to the feedwater BOILER 
before it entered the boiler; 386 Btu 
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Fig. 2. Overall thermal efficiency of the turbine in Fig. 1 can be calculated from this 


_— _ 


348° 301° 240° 168° 79° 


FEED WATER TEMPS 


flow diagram 


the steam flowing through the cooler 
(attemperator), while the remainder 
flows through the bypass valve to the 
second superheater. As the steam 
flow is split, the flow through each 
branch will be inversely proportional 
to the resistance of the piping. When 
the bypass valve is wide open, most 
of the steam will pass directly to the 
second superheater, but when the by- 
pass valve is partially closed, the 
resistance will be equal in both 
branches and the steam flow will le 
equally divided; closing the bypass 
valve will force more steam through 
the cooler. Referring to Fig. 1, the 
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(598) + CB (1407) equals 42.5 per 
cent. This is near the maximum (4 
per cent) that may be obtained by 
increasing the limits of the cycle. 4s 
this turbine is operating on 4 regel- 
erative water cycle, its actual overdl 
thermal efficiency can be calculated 
from the flow diagram Fig. 2-H 
> 1021 — 0.3957 or 39.57 per cent 


Breaking down the cycle into is 
circuits, we have 67 per cent of the 
steam flowing through the entire tu 
bine to the condenser. This circ 
(ABCP) is operating on a straight 
Rankine cycle with an actual ther 
mal efficiency of 35.8 per ceft 
CP (504) + CB (1407). If we divi 
CP (504) by CF (598) we will 
0.84 or 84 per cent, which we 


Fig. 1. Diagram of 
a turbine generator 
power plant. Note 
method of control- 
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cycles returning to the boiler prac- 
tically all of the heat not converted 
to mechanical energy. 

Another point of interest in this 
power unit is the “open” makeup 


ing shows the ap- 
paratus used to pro- 
duce the distillate 
for use as “new” 
waetr in the system 


shown in Fig. 1 


PRESS TEMP 
PSIA DEG F 
A 15 50 
B 180 50 
Cc 180 180 
D 70 =©180 
E 70 300 
F 60 295 
G 60 295 
4 52 295 
J 52 283 
K 350 283 
tL 350 348 
mM 1250 453 
N 1250 925 
6 130 450 
P 130 347 
Q 52 347 
” 52 283 
S 52 62 
T 15 62 
w 1250 347 


cycle not shown in Fig. 1. Water 
losses (boiler blowoff, gland leakage, 
etc.) must be replaced by “new” wa- 
ter, which in this case, is distillate. 
Figure 3 is a diagram of the appa- 


ratus used to produce the distillate. 
The temperatures and _ pressures 
(ABS) are tabulated and their loca- 
tions shown on the Mollier diagram. 

This really consists of 3 circuits, 
1 steam closed cycle, and 2 city wa- 
ter open cycles. The steam (No. 1 
circuit) is condensed in the evapo- 
rator giving up its heat of vaporiza- 
tion to the city water. The city wa- 
ter (No. 2 cycle) being changed into 
vapor, passes to the No. 3 heater, 
leaving behind solids which can be 
“blown down” when the evaporator. 
is taken out of service. 

The city water contains absorbed 
gases (mostly carbon dioxide) which 
do not remain in the evaporator, but 
pass through the cross-over pipe with 
the city water vapor into the No. 3 
heater where they are absorbed by 
the drainage. The removal of these 
gases from the drainage takes place 
in the COz boiler by a process called 
deaeration; that is, reducing the 
pressure of the vapor over the liquid 
below the saturation pressure of the 
water. The boiling water passes over 
a weir releasing the absorbed gases, 
which are carried away with the 
steam (circuit No. 3) to a vented 
condenser where the steam is con- 
densed and the foreign gases are 
driven out through a vent pipe to the 
atmosphere. The drainage from the 
vented condenser passes through a 
regulating valve to a reserve water 
supply. The water from the CO, 
boiler is pumped into the feedwater 
line. The amount of vapor passing to 
the vented condenser is directly pro- 
portional to the city water flowing 
through its tubes. Thus a “steady 
state” flow must be maintained in all 
3 circuits to make it work. 

Referring to the rather complicated 
cycle diagram, HR (line) represents 
the “flashing out” of the steam in the 
COz boiler, and RJ (line) represents 
the condensing of this steam in the 
vented condenser. 





One Horsepower Questions 
vith High Pressure Answers 


By George L, Church 
Chief Engineer, Water Pumping Station 
East Mustache, Pennsafornia 


(Continued from page 87) 


5. What is a feed pump? That 
contraption which goes democratic 
a the load comes on and the glass 
is dry. 

6. What is an injector? Worse 
than a pump. 

7. What is the other name for 
these two appliances? Against the 
law to print it. 

8 How much expansion is allowed 
ma boiler? All it can push out of 
the brick work. 

9. What is coal? 

7 = coal dealer. 

» Name two kinds ; 
tad baa of coal. Good 


What you get 


1. Of what use is a bridge wall? 


It furnishes a topic for endless con- 
versation at engineers’ meetings 
when they get through with the lever 
safety valve. 

12. What is the best depth for an 
ash pit? No one knows but college 
graduates, and all of them disagree. 
If it were as deep as a well, the fire- 
men would let it fill up to the grates 
anyway. 

13. How many kinds of boilers are 
there? Two: new and second hand. 

14. Name a reliable way to get 
water into boiler. With a bucket. 

15. How can you always maintain 
two gages of water? Close the lower 
cock. 

16. Of what use is a check valve 
between pump and boiler? It gives 
the fireman a chance to say “She’s 
stuck,” when the boiler runs dry. 

17. Suppose you noticed the cyl- 
inder head moving in and out half an 
inch, what would you do? Put a 2x4 
from it to the wall. 


18. What is a boiler inspector? A 
man who specializes in changing 
clothes, looks profound and _ finds 
fault with the safety valve. 

19. Is he always reliable? Ab-so- 
lutely. He isn’t there when the old 
kettle lets go, and can always prove 
there was no water in the boiler. 

20. Suppose the safety valve blows 
excessively, what would you do? 
Plug it. 

21. How do you set the valves on 
a Corliss Engine? Endways on the 
floor. 

22. What is lead? Suppose that the 
boss was a natural-born horse’s col- 
lar and everybody was cognizant of 
the fact but himself, and you, out of 
charity and the fullness of your 
heart, told him so—Well, the dis- 
tance you get out the door ahead of 
him is called lead. 

23. What is lap? Same as above, 
only around a dry kiln. 


(To be continued) 
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A Sleeping Hazard 
Has a Bad Bite!! 


An unguarded belt, a defective ladder, a grease spot on the floor, 
or a projecting nail can mess up your safety record and send the 
lost time accidents soaring to new highs. It takes more than the 
alert eyes of foremen and supervisors to dig out and correct hazard- 
ous conditions before they cause damage—workers also must take 
an active interest in task of locating as well as correcting hazards. 


By JOHN G. REYNOLDS 


WAY, WAY back there when I 

was chopping my wisdom teeth 
on boiler feed pumps, air compres- 
sors and blow-off valves, my first boss 
said: “Son, don’t be afraid of the 
equipment—you may hurt yourself 
but the machinery will not make the 
first move.” That old boss of mine 
has since turned in his control panel 
experience for either a harp or a new 
kind of steam trap, but the truth of 
his statement is clearly proved by 
many of the accident reports that 
safety supervisors diagnose today. 

In fact it requires only a careful 
study of the accident experiences of 
power plant employees to discover 
that in many cases workers have lit- 
erally walked into accidents caused 
by hazardous conditions that have 
been allowed to exist without correc- 
tion until they finally made work for 
the company doctor or the under- 
taker. Such items as an unguarded 
belt or gear, a defective ladder, an 
unlighted corridor, a grease spot on 
the floor, a hammer with a cracked 
handle, are among the long list of 
hazardous conditions that have con- 
tributed to recent accidents. 

Rightfully, such potential causes of 
accidents should be discovered before 
they are directly charged with being 
the causative agents of deaths or in- 
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juries. And I know, without stepping 
one of my number 11’s into your 
plant, that you have a special report 
for listing hazards, that your foremen 
keep their eyes peeled for anything 
that looks as though it might ruin 
the plant’s “Safety Record”—but how 
about the workers? Are they alert 
to discovering and reporting hazards? 
Or, do they walk around a grease 
spot on the floor, forget to replace 
the burned out light, make a ladder 
“good as new” by taping up a broken 
rung? 

Such actions are not the excep- 
tions. The many varied reports on 
accidents caused by unsafe conditions 
clearly indicate that more attention 
should be devoted to locating and 
correcting potential causes of mis- 
haps. And the entire job of locating 
hazardous conditions should not rest 
on the foremen. The workers must 
be active in observing and reporting 
any condition that may cause an ac- 
cident. 

The reports prove that although 
many power plants are supposedly 
devoid of hazards, constant vigilance 
is necessary to prevent the develop- 
ment of unsafe conditions. New con- 
struction must conform to the rules 
and regulations of various safety 
codes. Progress in engineering and 
construction practices have practi- 
cally assured such conformity. But 
despite these advances the importance 
of checking properties for deteriora- 
tion and the resultant formation of 
hazards should not be_ under-esti- 
mated. 

A flight of stairs constructed 10 
years ago may not be as safe today 
as when it was completed. Treads on 
the stairway may be loose or entirely 
worn out. Once smooth floors may 
be splintered and weakened. A fire 
escape installed years ago may be so 
rusted that it is incapable of operat- 
ing properly, or new construction 
may have crowded it in such a man- 
ner that it cannot provide escape 
from danger. 

Since it is practically impossible 
for any one man in an organization 
to know the. exact time that a dark- 
ened hall needs a light, a machine 
needs a guard, or a belt needs re- 


placement, the task of reporting ha. 
ards must be shifted to the worker, 
They are in daily contact with ty 
machines, the buildings and the Oper. 
ating routines, and are in far betty 
position to discover unsafe condition 
and operating practices than the yy. 
pervisor who is responsible for th 
safe conditions of the entire plant, 

Although on his inspection tours 
the supervisor may uncover Many 
conditions that may be classified x 
}azardous, his good work is han. 
capped because,: (1) he cannot cheg 
the entire plant, and (2) he has only 
two eyes and though they may 
very efficient at detecting unsafe cop. 
ditions, their capacity is limited, 

Hazards are too diversified for any 
one person in an organization to a. 
tempt to locate and apply the prope 
corrective measures. Buildings, ma. 
chines, tools, materials, job perform. 
ance methods and operating routine 
are capable of suddenly developing 
what might be termed “hazarditis” 
If properly trained and encouraged 
your employees can be developed int 
regular hazard reporters who ar 
alert to unsafe conditions and se 
each one is reported. 

One successful method of stimulat- 
ing employees’ interest in uncovering 
latent causes of accidents is the 
conducting of ‘Hazard Clean-Up 
Months.” Such periods are specif. 
ically devoted to the discovery of 
dangerous conditions, and _ usually 
cause employees to become more alert 
to the safety of their every day su- 
roundings, and as a result the bene- 
fits of such specialized activity con- 
tinue long after the “Hazard Clean- 
Up Month” has ended. 

Periods devoted to cleaning up the 
hazards are easily conducted. Like 
any other employee-participation pro- 
gram, interest can _ be __ increased 
through the offering of prizes to the 
employees reporting the greatest 
number of hazards. These prizes 
range from cash awards to safety 
shoes and goggles. Briefly the activ- 
ities of a “Hazard Clean-Up Month” 
program are: 

(1) Promotional material, such as 
bulletins, letters from operating off- 
cials and house organ articles list in 
detail the aims of the program, the 
rules, the real meaning of the term 
“hazardous conditions,” and encoul- 
age employe participation. 

(2) Forms for reporting unsafe 
conditions are provided all employees. 
These forms should be so prepared 
that the worker can easily describe 
the nature of the hazard, its loci 
tions, the employee’s recommenda- 
tions. 

(3) A proper system of follow-up 
should be put into effect in the office 
responsible for safety activities. 
Every report should be immedia 
checked and the reported condition 
cleared. If employee-participation 1S 
to be received and sustained, all Te 
ports must be closely followed. Im 
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proper follow-up seriously retards 
employee enthusiasm. 

(4) A record should be maintained 
of all reports received. Recognition 
of the worker’s interest as shown by 
his reports, should be made through 
a personal letter from the chief oper- 
ating official. 

(5) If prizes are offered, the names 
of the leading contestants should be 
posted weekly and competition en- 
couraged. 

A “Hazard Clean-Up” program 
built around those five suggestions 
should materially aid the reduction 
of any company’s unsafe conditions. 
Perhaps to some executives a contest 
that results in the disclosure of a 
large number of unsafe conditions is 
a bad reflection upon the company. 
However, it should be remembered 
that the disgrace is not in the dis- 
covering of hazardous conditions— 
the real shame is in allowing them 
to exist until an accident reveals 
them. 

There can be no exact dollar-and- 
cents value placed on the discovery 
of an unsafe condition, but the cor- 
rection of an unsafe condition or an 
unsafe practice can be measured cor- 
rectly as an accident prevented and 
the opportunity for a needless death 
or injury eliminated. If a hazard 
clean-up program prevents one acci- 
dent the program has been worth- 
while. Your plant may be so safe 
that perhaps the combined efforts of 
all of your employees may uncover a 
hazard no larger than a small nail 
left exposed for someone to step on 
or brush against but discovery of 
that one small nail is important. 

Perhaps your plant does not need 
a “Hazard Clean-Up Month.” Not so 
many months ago a busy superin- 
tendent told me that his plant was as 
safe “as a baby crib.’ Then we 
started looking around. It wasn’t an 
extensive checkup; in fact we looked 
over only a few of the tools his em- 
Dloyees were using daily. 

We found screwdrivers with 
cracked and splintered handles and 
chipped blades, ladders with paraffin 


and solder spattered on the rails and 
rungs, extension ladders with frayed 
ropes, leaky rubber gloves, safety 
goggles with only one lens, hammers 
with loose handles—and before we 
had finished the super’s so called 
“baby crib” wasn’t the safe domicile 









it had been pictured. Why. not make 
the same check yourself? It may cause 
you to take our hazard-cleanup sug- 
gestions to heart, and thereby start 
a program that will aid you in whip- 
ping the accident bugaboo of modern- 
day industry to a fare-thee-well. 








CALCULATION OF TAPPED 
RESISTOR FOR VOLTAGE 
DIVIDER CIRCUIT 


A COMMON application for tapped 
fixed or adjustable resistors in volt- 
age divider or potentiometer circuits. 
These circuits are found in communi- 
cations equipment, control devices, 
instruments and many other types of 
electrical equipment. 

The method of calculation of a 
potentiometer or voltage divider cir- 
cuit is best explained by means of a 
typical example. The circuit illus- 
trated is for the assumed case of a 
voltage divider for a radio transmit- 
ter. Rectifier voltage (maximum 
across the divider) is 1000 v, taps are 
required at 750 v, 40 milliamperes, 
500 v, 20 mils and bleeder current is 
to be 40 mils. Method: The first step 
is to make a sketch showing the volt- 
ages and currents. Commence with 
Section A, which carries only the 
bleeder current Ia. By Ohm’s Law: 


500 
Ra = — = 12,500 ohms. 
0.040 
Wa = 500 X 0.040 = 20 watts. 


Section B carries the bleeder cur- 
rent Ia plus the current I, drawn at 
the 500 v tap or 


IB = 40 + 20 = 60 milliamperes 
250 
RB = —— = 4,166 ohms. 
0.060 
Ws = 250 X 0.060 = 15 watts. 


Section C carries the current in 
Section B plus the current drawn at 
the 750 v tap. 


Ic = IB + kL or Ic = 60 + 40= 
100 milliamps, or 0.1 amp. 
250 
Re = —— = 2,500 ohms. 
0.1 
Wc = 250 X 0.1 = 25 watts. 
R Total = 12500 + 4166 + 2500 = 


19,166 ohms. 
WTotal = 20 + 15 + 25 = 60 watts. 


Note that the voltage between the 
taps of a voltage divider will change 
if the currents drawn from the vari- 
ous taps change, and that the bleeder 





Typical voltage divider circuit 
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current section A) is increased under 
no-load conditions and is then equal 
to supply voltage divided by total 
bleeder resistance. All sections should 
be designed to carry the maximum 
current which would occur under the 
different conditions of use. In order 
to do this, each section is wound with 
the necessary size wire, there often 
being several sizes on one core. 
From Ohmite News 





ENGINEERING WILL PREVENT 
SMOKE, NOT FUEL-RESTRICTING 
LAWS, SAYS HOWE 


MPRACTICABILITY of attempting 

to abate smoke in industrial cen- 
ters by passing ordinances restricting 
the type of fuel to be used in hand- 
fired stoves and furnaces was empha- 
sized by R. E. Howe, Chairman of the 
Coal Producers Committee for Smoke 
Abatement at the recent Smoke Pre- 
vention Association of America con- 
vention at Toronto. “While there is 
no difference of opinion anywhere 
that I know of, that air purification 
is necessary there are two schools of 
thought on the best and most satis- 
factory way to arrive at this objec- 
tive,” Mr. Howe said. 

“One school believes that it is only 
necessary to pass and enforce ordi- 
nances in the various localities which 
make it illegal to burn any solid fuel 
of over a certain volatile content say 
from 23 to 26 per cent,” Mr. Howe 
continued. 

“This belief is founded on two false 
premises. It presupposes first of all 
that there is an ample quantity of this 
low volatile coal available. This is 
open to serious debate. 

“The second fallacy of the ordi- 
nance which would restrict hand- 
firing to low volatile coals is that the 
householder makes from 75 to 90 
per cent of the smoke in any city. 
Cities which have taken comprehen- 
sive dustfall collections over a period 
of years show an almost identical dif- 
ference between the heating and non- 
heating season of only 17 per cent. 
In any industrial city there are thou- 
sands of small commercial and in- 
dustrial plants which use coal only 
for heating—they are not adding to 
the pollution during the summer 
months. So that we of the Coal Pro- 
ducers Committee for Smoke Abate- 
ment say that by no stretch of the 
imagination can the domestic con- 
sumer be charged with more than 8 
to 10 per cent of the total air pollu- 
tion in our cities today.” 

Mr. Howe explained that the second 
school of thought and the one advo- 
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cated by the Coal Producers Commit- 
tee for Smoke Abatement is that any 
fuel will make smoke if not burned 
properly or that any fuel can be 
burned smokelessly. “It is all a ques- 
tion of combustion,” he said. 

It is no secret that only a ridicu- 
lously small number of cities have 
adequate smoke abatement depart- 
ments today. A well-staffed and com- 


LETTERS 
AND 


petent smoke department is necessary 
to supervise the installation and oper- 
ation of fuel-burning equipment in the 
larger than domestic plants. Without 
this supervision new plants will be 
improperly installed as fast as older 
plants can be corrected of their smoke 
troubles. Do not let today’s installa- 
tion become tomorrow’s smoker,” Mr. 
Howe concluded. 























ENGINEERS IN CLEVELAND 
ARE LUCKY 


Editors Note: Engineers in Cleve- 
land, Ohio, are lucky to be able to 
take a course such as Mr. Ladd de- 
scribes. As he points out, it is avail- 
able not only to members of the 
union but is open to anyone engaged 
in power plant work or allied fields. 
The subjects covered in this course 
are shown in the tabulation and the 
text books used are listed below. 


I woutp like to add a few words 
along the lines of the letter by Mr. 
T. F. Cunningham which appeared in 
the May issue of POWER PLANT ENGI- 
NEERING. 

Here in Cleveland we have a school 
for anyone in power plant work. It 
is sponsored by local 589 of the Inter- 
national Union of Operating Engi- 
neers with the local Board of Educa- 
tion. The course is not limited to 
members of the Union, but, is open to 
anyone in power plant work. The in- 
structors, of which there are four, 
are all college graduates and profes- 
sional engineers. (2 mechanical—1 
electrical—1 civil). From the en- 
closed schedule and list of text books 
it can readily be seen that it is no 
mere question and answer school. 

It has been my experience that the 
professional engineer is glad to give 
all the help he can to a man who 
wants to learn more about his trade. 
It seems to be the one who doesn’t 
know the answers who always “blows 
his top” when asked ‘why or how’. 

An engineer needs to study just as 
much as a doctor or he will not be 
able to diagnose the ailments in his 
plant. He must keep up with the latest 
developments unless he is only in- 


terested in hard work without effi- 
ciency. Our natural resources are 
dwindling and they must be con- 
served. The engineer who can show 
his employer how to produce the same 
amount of work from less fuel is not 
‘polishing apples’ but is doing what 
he should consider his job just as 
much as checking the oil flow to a 
bearing. 

I agree most heartily with T. F. C. 
that the “buying and ordering of re- 
pairs” belongs to the man in the en- 
gine room and not to anyone else 
provided he has the “know-how”. He 
can get that in only one way, by 
STUDY and plenty of it. Yes indeed 
we need every bit of education we 
can get if we want to be able to hold 
our heads up and look the other fel- 
low in the eye and say we are EN- 
GINEERS. 


Cleveland, Ohio H. K. Lapp 


TEXT BOOKS USED IN THIS 
COURSE 


(1) _ STEAM a ‘imamate _ 
WOODRUFF & LAMMER 
(2) ELEMENTARY STEAM POWER 
ENGINEERING—MacNAUGHTON, 
_* pv ae e. OF INDUSTRIAL HEAT 
LL & GILLAN. 


~ NREFRIGERATION DATA BOOK— 
AMERICAN SOCIETY OF REFRIGERA- 
TION ENGINEERS. 
alr HEATING & —. fae 
EN, WA aa & J 
“G6 é) KENT’S MECH ANTCAL ENGI- 
et ad HANDBOOK (POWER)—R. T. 


KE 
ae ‘BARLOW’S TABLES (SQUARES, 
Oe Onin” AND RECIPROCALS.)— 


(8) it —_—s SEVEN FIGURE 


(9) MATH. TABLES FROM _ HAND- 
BOOK OF CHEMISTRY & PHYSICS. 

(10) THERMODYNAMIC PROPERTIES 
OF STEAM (WITH MOLLIER DIAGRAM) 
—KEENAN & KEYES. 

(11) WOOD & hee CHARTS — 
ELLENWOOD & MACK 


12) 270 DATA SHEETS PREPARE 

BY INSTRUCTORS er 
THE ABOVE SUBJECTS. 

RMMONIA~ 


6. 7, 8 ARE OPT 
ALL OTHERS ARE REQUIRED, TONAL, 


THE OLD ENGINES RUN ON 


Editor’s Note: Some time ago dry. 
ing correspondence on other matters, 
Mr. Campbell mentioned the fact 
that there were a number of old ep. 
gines running in and around James. 
town, N. Y. We suggested that he 
get pictures of some of them and tel] 
us a little about their history; ye 
felt that they would be of interest to 
other readers, particularly those who 
grew up with the old Corliss engine, 
Mr. Campbell’s letter appears below 
together with the photographs. 4s 
he points out it is impossible to get 
good pictures in many of these old 
plants because of cramped quarters: 
he did the best he could. 


HERE ARE THE PHOTOGRAPHS of the 
old engines still in operation here in 
Jamestown. Some of the pictures do 
not suit me but the engine rooms 
were built just big enough to go 
around the engine so it was impos. 
sible to get far enough away from 
the machines to get good pictures. 
Figure 1—This little fellow is a 12 by 
12 Skinner Engine—running at 2% 
rpm and still turning a line shaft at 
The Elite Furniture Co., Jamestown, 
N. Y. It was installed brand new in 
1915 and according to the Mr. Alfred 
Carlson its one and only engineer in 
all that time, has never been shut 
down during working hours. This, 
in my opinion, speaks very well for 
both the engine and Mr. Carlson. (I 
wanted Mr. Carlson to get in the pic- 
ture, but he said he didn’t want to 
spoil a good engine.) 

Figure 2—This yours truly and “Old 
Maria” otherwise known as Harris 
Corliss Cross Compound-18 by 32 by 
48-running at 70 rpm. In the old days 





Fig. 1 
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Fig. 4 


she turned a line shaft but at present 
is loafing along with a 200 kva gen- 
erator hitched on. The engine was 
running when this was taken. This 
engine is well over 50 years old. It 
was installed in its present location, 
The Empire Worsted Mills, in 1910— 
being second hand at that time. 
Figure 3—This baby is a 16 by 36- 
Nordberg running at 117 rpm pulling 
a 200 kva generator in The Empire 
Core Goods, Jamestown, N. Y. It was 
installed brand new at its present lo- 
cation in -1913 and still pounding 
along. 

Figure 4—This is a 11 by 24 by 24- 
Tandem Compound Buckeye. Running 
at 163 rpm and direct connected to a 
150 kva generator. It was installed 
in its present location the Watson 
Manufacturing Co. brand new in 1910 
and still running merrily along. 
Figure 5—This is a 20 by 42 Corliss 
Engine Manufactured by the Allis- 
Chalmers Co. and turning at 105 rpm. 
It was installed at its present loca- 
tion The American Manufacturing Co. 
in Falconer (a small town about 2 
miles from Jamestown). It is still 
pulling a line shaft believe it or not. 
It was installed brand new in 1914 
and is still knocking ’em off. 

It's anybody’s guess just how long 
any of these engines will continue to 
Tun, but they are all running at pres- 
ent so why worry about tomorrow. 

Because we still have so many of 
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these old relics around, does not mean 
that we live in a backward town. We 
have one of the finest Municipally 
owned Electric light plants in the 
country and at present they are work- 
ing on a $4,000,000 expansion pro- 
gram which includes a 20,000-kw gen- 
erator. 

I'd like to say a little more about 
our plant. Besides taking care of the 
engine I also have a lot of pumps and 
a filtering system to take care of. 
As a Worsted mill uses a lot of water 
for process work. I have two Worth- 
ington 7% by 7 by 10 that were in- 
stalled in 1901. The filtering system 
was installed in 1901—I also have a 
big single plunger pump made by the 
old Snow Co. and used on Noah’s 
Ark. ‘ It has—7” steam bore—12” 
water and 15” stroke. I also have a 
few Centrifugal pumps. This old equip- 
ment sure gets in your hair at times, 
but after all if you never have any 
trouble you never learn anything. I’ve 
always taken a little pride in keeping 
things moving every day, even if it 
mean’t going down to the plant on my 
own time and doing repair work. 

We do have a nice boiler, a 500 hp 
water tube boiler operating at 200 
per cent rating. About a year ago we 
installed a Fyre Feeder over the fire 
stoker and just recently they put in a 
Hayes Automatic Combustion con- 
trol and they sure work fine. It 
sure is a far cry from the days when 
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you took a No. 10 scoop shovel and 
you had an old hrt boiler with sta- 
tionary grates and tried to keep that 
old steam gage from bearing to the 
left too much. 


Jamestown, N. Y. JAMES CAMPBELL 


METAPHYSICS AND THE 
PHYSICAL SCIENCES 


THERE IS PRINTED in the September 
issue a letter concerning the relation 
of meta-physical and physical sci- 
ences, page 95, and to attempt to 
even scratch the surface of such a 
subject would require volumes 4as- 
suming the various angles and impli- 
cations are discussed. 

The question is a natural one but 
at once poses the relation of the 
REAL and IDEAL; to quote: “Life is 
real, and life is earnest, and the 
grave is not its goal,—” 

Meta-physics to most of us bears on 
religious and philosophical subjects 
and their study in the broadest sense. 
Engineering and associated effort 
deal with things actually known about 
or at least demonstrated in a physical 
way, meta-physical studies are based 
upon fundamental things, most of 
them beliefs handed down or taught 
as fundamental doctrines with no de- 
finite physical reality. 

Religion and education should go 
hand-in-hand as they are both in- 
tended to elevate the mind and their 
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relation must of necessity be a mat- 
ter of individual choice and selection. 

Psychology is not a neglected sci- 
ence in a practical sense and is 
applied in everyday life whether in- 
stinctively or otherwise. The presen- 
tation of any project discussion and 
particularly the approach of the prac- 
tical politician, trade politician if you 
will, are examples. The physician 
treats a patient through the prescrip- 
tion of some harmless pill and so on 
through every walk of life. 

The “graduate engineer’’ has 
merely fundamentals, tools, as a 
foundation upon which must be 
erected the structure of acocmplish- 
ment. 

The education of the child is al- 
ways one of difficult approach and 
years ago the so-called Gary system 
was one of the suggestions, long since 
supplemented by others. 

The advance and progress of sci- 
ence was for many centuries limited 
to the sphere of meta-physicians and 
we now know many apparently mys- 
terious demonstrations were merely 
the application of normal natural 
methods used by the group “in the 
know” to impress the illiterate and 
the essentially ignorant rank and file 
for certain definite reasons. All these 
elements are noted when one lives in 
more primitively populated areas. 

There is still too much restraint in 
attempting to limit mental growth 
through group inhibitions or by stat- 
ing: “It’s not nice to do” or “it must 
not be read since it creates dangerous 
thoughts.” The very fact that many 
cannot ever make up their own minds 
or make their own decisions is indi- 
cated in the trends toward mass 
group control tending toward totali- 
tarian methods, we have witnessed so 
much of during the past fifteen years. 

The libraries are full of all types of 
books and perhaps Drummonds “Nat- 
ural Law in the Spiritual World” may 
be a good one to start with. 

But when all is said and done New- 
ton’s laws of motion, particularly that 
referring to action and reaction, are 
basically fundamental and postulates 
which can with modification be ap- 
plied to everything in life. 

C. O. VON DANNENBERG 

Brooklyn, N. Y. 


A BOILER HOUSE TRAGEDY 


By John Q. Raven 

I’M NEUTRAL myself, but I wonder 
if any power plant operators have 
ever seen those oversize gray things 
with the long tails, maul a plant 
pussy. The fanciful outcome of this 
“tragedy” is quite possible, consider- 
ing the extensive marks of battle I 
have seen from time to time on the 
Meowing type of rat trap, returning 
with the kill. Here’s the rhyme. 
We saw the cat scorn Jesse the Gent, 
Lifting his tail in the vulgarest way, 
To show the height of the scorn he 

meant 
While classing Jesse as lesser clay. 
And though hate flamed in Jesse’s eye 
We never guessed the cat must die. 


For Jesse fathered a secret oath, 

Knowing the Chief, Greaseball and 
me 

Were Jo-jo’s friends, nor loathe 

To call the cat, more gentleman than 
he. 

No poisoned meat, no shot, no throt- 
tled breath 

Would do. He planned more subtle 
death. 


So Jesse schemed. “This Jo-jo is a 
bum,” 

He cried. “The rats make picnic with 
my lunch, 

While Jo-jo sleeps behind some boiler 
drum 

Indifferent to their fun. I’ve got a 
hunch 

A rat could beat him in fair fight. 

Let’s make him earn his keep—to- 
night.” 


Then spoke the Chief: ‘Before you 
came 

We had no rats.” Nor minded Jesse’s 
scowl. 

“My money’s on the cat.” Old Grease- 
ball said the same 

And me. Then Jesse grinned, so dark 
and foul 

I felt a chill. “To blood and money,” 
Jesse said, 

And made mock toast with tilted 
head. 


Next Jesse caught a rat, from Hell’s 
own brood. 

The powder from a shotgun shell 

He used each day to spice the brute’s 
raw food 

Until no fiend could be more fell. 

Mysteriously, the cat kept out of 
sight 

And Jesse crowed: “He’s run away in 
fright.” 


But darkly Greaseball told: “Three 
nights a cat 

Has howled in Jesse’s house. And yet 

He has no cat. What does it mean?” 
Right after that 

Jo-jo came back, and met 

Us like a refugee from Hell, Dull. 
eyed, 

His ribs like broken staves, he licked 
my hand, and cried. 


Jesse quickly got his rat. “We now 
will 

See who can whip who.” We waved 
him back, 

“Let’s wait and keep it fair. The cat's 
too ill 

Today.” But Jesse’s hate was ebon 
black— 

“He'll fight right now, or else.” And 
speaking thus 

He loosed his fiend on Jo-jo and on 
us. 


Weakly Jo-jo arched and growled, 
The evil beast 

Gave thought and stopped. Then 
squeaking hate 

He sidled round the cat. As toa 
feast 

Familiar Jo-jo sprang, and missed. 
Too late 

On failing limbs, the rat’s teeth mated 
in his throat. 

Soon Jesse smugly spoke. “I’ve won,” 
he said. “Please note.” 


Thus Jo-jo died. He had no chance, 

But bravely joined the nameless and 
the great. 

No more we’ll see his friendly glance 

Lift to us from his dinner plate. 

But in his grave, we laid his tail full 
high— 

This gentleman, who showed rats how 
to die. 








Questions 


And 


Answers 








Question No. 398 
HOW CONTROL OIL BURNERS 
ON VARYING LOAD? 

1. What provision is made or what 
is necessary to operate a rotary cup 
type oil burner on a varying load? 
Or what adjustments are necessary ? 

2. How does a steam atomizing oil 
burner take care of a varying load? 

3. How does a mechanical type. oil 
burner take care of a varying load? 

J. W. BuRNS 


Question No. 399 


SHOULD 115-V EXTENSION 
LIGHTS BE USED INSIDE 
BOILER DRUMS? 

CAN YOU TELL me whether or not 
there is any article in any of the 


National Safety Codes or in the 
ASME Boiler Code that specifically 
states the maximum voltage permit: 
ted on extension lights for use inside 
boiler drums and other damp or wet 
places in a boiler, during inspection 
or repairs? 

I have always used 30 to 32 v for 
such internal inspections and would 
never recommend a higher voltage. 
Our electrical engineers, however, af 
recommending 115 v for this purpose 
in a new boiler plant we are about 
to install. But I am insisting on the 
lower voltage. ‘e 

If there are no specific provisions 
covering this point in any 0 
codes, what is considered good prac: 
tice? It seems to me this voltage for 
extension lights might also be related 
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to the permissible voltage on any 
electric-driven tools that must be 
ysed inside a boiler drum or into any 
other wet place in a boiler. Comments 
from readers on what they do in such 
cases Will be greatly appreciated. 


Mexico Ro EN. 


Question No. 400 
CAN OPERATORS SIT DOWN 
BETWEEN ROUNDS? 


Have ANY tests been made on plant 
personnel to find if they were more 
or less attentive to their duties when 
allowed to sit down to their log desks 
or control stations. It is understood 
that they would not remain seated 
all their watch but allowed to sit 
down between rounds whenever noth- 
ing important was taking place. 

Louis E. SAYRE 
West Palm Beach, Florida 


Answer No. 392 
HOW SHOULD HE LINE HOT- 
WATER STORAGE TANK 


I HAVE HAD 25 years as a plant en- 
gineer and have tried all kinds of 
ways and means of preserving the 
inside of boilers, hot water supply 
tanks, cold water for drinking pur- 
poses and will say that the most 
satisfactory method is to give the 
tanks, boilers, tubes, and any kind 
of storage vessel a coat or two of 
Apexior No. 1 for boilers or hot wa- 
ter tanks, and Apexior No. 3 for cold 
water tank interiors. 

I have used Apexior for several 
years and it does a good job. 


Decatur, Ga. J. G. Dozier 


Answer No. 387 


HOW CALCULATE SIZE OF 
FILLING AND EQUALIZING PIPES 
IN ORDER to calculate the flow of 
water or other liquids through a 
pipe system it is necessary to calcu- 
late the resistance of the system to 
the desired flow and make the size of 
the line such that its resistance is less 
than the force or head available for 
creating flow. 
; The method of calculation is given 
in detail in various text books on hy- 
draulics. For short lines with water 
at ordinary temperatures, the matter 
of viscosity can ordinarily be ignored. 
First determine the head available 
Which in this case may be obtained 
as follows: 
Vertical distance center to 





EL <2 
Center line to bottom of 
treatment tank .......... 4'.0” 
Center line to top of Ruep- 
IN gece hc 8s ora ig add 4’ -0” 
Maximum head ........ 19’ - 2” 


As the treatment tank fills the 
liquid level in the Rueping tank falls 
and in the treatment it rises, the rate 
of change being different in the two 

because of the loading in the 
tteatment tank, which will be as- 
sumed as 75 per cent of the volume 
of the tank. Then when the treatment 


tank is filled the liquid will be down 
about 2 ft 5 in. in the Rueping tank. 

The minimum head will then be 
as follows: 








Rise in treatment tank...... 8’ - 0” 
Drop in Rueping tank....... 2’ -5” 
"ROMs CHANGE (iiss ce cakes 10’ -5” 
TREMAINE ooo. e sreccier ores wena x 19’ - 2” 
EGRS CONGO. 6.0) csccclccecicses's 10’ -5” 
Minimum head ......... 8’ - 9” 


Average maximum plus minimum 
divided by 2 or 
19’ a 2”-+8’ ‘* 9” 





?. 
= 13’ - 11%” 
Say 14’ (this is only approximately). 

The volume to be handled would be 
in this case one-fourth the capacity 
of the tank or 9400 gal and the rate 
of flow would average 940 gpm. 

Looking into « convenient book of 
tables we find the velocity for this 
rate of flow through an 8 in. standard 
steel pipe would be approximately 
6 fps, which will require a head of 
0.56 ft to produce. This is known as 
Velocity Head and is part of the re- 
sistance. 

Then there is a further loss known 
as the Entrance Head, which varies 
greatly with the shape of the en- 
trance. For a square edge entrance, 
at a velocity of 6 fps this amounts to 
0.28 ft. 

The resistance of the pipe is deter- 
mined by its length and velocity, 
which is 2.74 ft per 100 ft of straight 
pipe. 

Each valve and turn or fitting in- 
creases the resistance, the resistance 
for each of these items being com- 
puted in terms of straight pipe. The 
loss for an 8 in. gate valve as given 
by Crane tables is equal to 3.75 ft 


of pipe. Loss for a 45 deg ell is 10 ft. . 


Loss for a tee is 45 ft. Assuming 
15 ft of pipe, one gate valve, one tee 
and one 45 deg ell we have an equiv- 
alent line length of 15+3.75+45-++-10 
= 73.75 ft. The line loss is then 
73.25 

——x2.74= 2.02 ft. To this must 
100 
be added the entrance loss and the 
velocity head loss or 0.84 ft, 2.02+- 
.84=2.86 ft total loss for an 8 in. pipe. 
For a 6 in. line the loss would be as 
follows: 

Velocity 10.5 fps 

Friction head per 100 ft of straight 

pipe 10.2 ft 

Velocity head 1.7 ft 

Entrance head 0.81 

Gate valve = 5.2 ft of pipe 

45 deg ell 7.5 ft of pipe 

Tee 34.0 ft of pipe 

Line loss then is 
15++5.2+-7.5+34=61.7 

61.7 


—} 10.2 = 6.29 ft head loss in line. 
100 


Adding Velocity (1.7 ft) and En- 
trance (0.81 ft) or 2.51 ft to 6.29 ft 
we have a total loss of 88 ft as 
against a minimum head of 8.75 ft. 


So an 8 in. pipe would be the most 
certain bet though the 6 in. might do. 
The time required to empty the Ruep- 
ing tank through an 8 in. diameter 
orifice will vary considerably with the 
details of the opening, the valve, the 
length of nipple, etc., but for a square 
edge orifice it would be reasonable to 
assume a coefficient of about .6 and 
that the velocity will vary from 48 
fps for 1 ft depth to 13.6 ft for 8 ft 
depth or an average of approximate- 
ly 9.8 fps, equivalent to 1527 gpm. 
37600 — 1527 = 24.6 minutes. How- 
ever, the actual time may be much 
less or much more, depending upon 
the details. I. A.B. 
Answer No. 392 
WILL INCREASING PUMP SPEED 
GIVE NEEDED CAPACITY 
AND HEAD? 
George Says No 

My ANSWER is NO; better junk the 
pump. 

From the data given, the pump 
must certainly be an antique since 
the name plate is missing. When it 
was new it delivered 500 gpm when 
operating at 1750 rpm. Now when it 
is ready for the junk pile the owners 
want more water. 

They state that the pump seems 
to be in good mechanical condition, 
runs quietly, no gland leakage. I just 
wonder what the inside of the pump 
looks like. The owners may be sur- 
prised if they lift the cover. 

Who ever heard of operating a 
centrifugal pump without allowing 
the glands to leak a little? This leak- 
age shows that the lantern glands 
are operating; and at the same time 
it cools the packing. Water is just 
about the cheapest lubricant we now 
have. 

I might also state that the total 
head of a pump varies as the square 
of the speed and at the same time 
the capacity varies directly as the 
first power of the speed. 

I think Mr. M. K. would profit if he 
would purchase a new pump to suit 
his operating conditions. 

GEORGE G. AVANT 
Wilmington, N. C. 


Larger Impeller Will Increase 
Rate of Pump 


It 1s possible that a pump built to 


' deliver 500 gpm at 1750 rpm can be 


made to deliver 600 gpm at the same 
delivery head by installing a new im- 
peller of large diameter. The manu- 
facturer of the pump should be con- 
sulted for information on this matter. 

The original delivery head was not 
stated in the question. If the original 
delivery head was 135 ft or more, 
the possibility of making the change 
would appear favorable. 

An item which is frequently over- 
looked in old pumps is the one of 
efficiency, the efficiency of most pres- 
ent day centrifugal pumps being ap- 
proximately 10 per cent or more 
higher than the efficiency of similar 
pumps built fifteen years or so ago. 
This should be checked against power 
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costs before deciding to use the old 
pump as is or changed. 

The matter of whether changes 
would be required in the piping sys- 
tem can only be- intelligently an- 
swered by studying the present pip- 
ing system though it is safe to say 
that if the present system is econom- 
ically sized for the volume now be- 
ing handled, then it certainly would 
be too small to handle 600 gpm. 
While investigating the piping sys- 
tem it is very important that the 
suction line receive attention too. 
Piney River, Va. IRA A. BUTCHER 


Comments by Osborne 

I ASSUME that the pump has 4 in. 
suction and 3 in. discharge openings 
and the impeller is about 12% to 13 
in. in diameter. Based on the above, 
when the pump, at the present speed 
of 1150 rpm is delivering 235 gallons 
at 75 ft total head, the efficiency is 
about 70 per cent, and the pump re- 
quires approximately 6 bhp, there- 
fore, the present 30 hp motor is en- 
tirely too large. 

If M. K. speeds the pump up to 
1750 rpm, it will deliver approxi- 
mately 600 gpm at 135 ft total head. 
The efficiency would be 75 per cent 
and the pump would require 27.2 bhp 
and should be driven by a 30 hp mo- 
tor operating at 1750 rpm. 

In reference to present piping, it is 
possible that the size should be in- 
creased to at least 6 in. However, 
that depends on the actual length of 
the delivery pipe. 

For 235 gpm passing through a 4 
in. pipe, the friction is 6 ft per 100 ft 
of pipe and for 600 gallons in a 4 in. 
pipe, the friction would be 32.5 ft per 
100 ft of pipe. This latter figure is 
entirely too high, therefore, the pipe 
should be at least 6 in. 

If M. K. would give the size of the 


ROTATION 





pump and the present diameter of 
the impeller, it would be much bet- 
ter, and greater accuracy could be 
obtained in figuring out his proposi- 
tion. 

Seattle, Wash. JAMES Q. OSBORNE 
Cut Underside of Vanes to 

Increase Capacity 


THE DATA GIVEN by M. K. is insuffi- 
cient to permit a simple unqualified 
answer but the solution to his prob- 
lem can be determined. 

When the original operating speed 
of the pump was reduced from 1750 
rpm to 1150 rpm it apparently was 
accomplished by using a 6 pole mo- 
tor of the same hp as the 4 pole 
motor it replaced. This is a reason- 
able assumption since only 7% hp 
motor, or 10 hp at most, would be 
required to drive the unit at 1150 rpm 
and deliver 235 gpm against 70 ft 
total head; and further, the present 
head capacity conditions indicate that 
for 1750 rpm operation the pump 
would need a 30 hp motor. 


Whether the existing pump will 
deliver 600 gpm against 135 ft head 
at 1750 rpm is problematical. This 
can be roughly determined, however, 
by a simple test with the present 
1150 rpm motor. Since the capacity 
of a centrifugal pump varies directly 
as the change in speed and the head 
varies as the square of the speed 
change, the approximate performance 
at 1750 rpm can be calculated from 
test at 1150 rpm. 

In order to deliver 600 gpm against 
135 ft head at 1750 rpm the pump 
must produce 394 gpm against 58 ft 
head when operating at 1150 rpm. 
This is calculated as follows: 


1150 rpm 


1750 rpm ~ 600 gpm = 394 gpm 


Fig. 1. P. J. Equi 
states that cutting 
the vanes as shown 
will increase pump 


1150 rpm \* 
(3750 ) < 135 ft = 58 ft head 


Assuming that the required heag 
at 1750 rpm is fixed at 135 ft the test 
at 1150 rpm must be conducted with 
the pump developing 58 ft total heaq 
and the capacity at this head meas. 
ured. Then the capacity at 1750 rpm 
and 135 ft head may be calculated as 
follows: 


1750 rpm 
gpm @ 1750 rpm = 7150 int 


xX gpm @ 1150 rpm 


If the computed gpm at 1750 rpm 
is insufficient there are two possible 
ways of obtaining more capacity from 
the present pump. Additional a. 
pacity can be obtained by increasing 
the pipe size of the system piping so 
as to decrease the system-head. This. 
of course, is an expensive method 
unless an unusually short system of 
piping is involved. 

A much cheaper and convenient 
procedure is to make a change in the 
impeller, provided the additional ca. 
pacity expected is not too great. This 
can be done by chipping and filing 
the under side of the vanes as shown 
in Fig. 1. If the vanes are quite thin 
this method cannot be used. 

If neither of the above procedures 
are practical for M. K.’s pump, he 
had best contact the pump manufac- 
turer giving complete details and the 
manufacturer may be able to supply 
a wider impeller for the new condi- 
tions of service. 
Holyoke, Mass. P. J. Equ 


Answer No. 394 


PREPARING SCOTCH 
BOILER FOR OPERATION 


THE FIRST thing that T. S. should 
do is check the entire boiler and see 
what care was given to it before shut- 
ting it down. Go over it internally 
and externally, check the furnace 
drum, crown sheet, and stays and 
stay bolts. 

Make sure the water side of the 
boiler is clean, check fusible plug. If 
after finding everything OK and fur- 
nace and the boiler are cleaned, then 
the boiler inspector can be called so 
he can make his check. The boiler 
inspector would insist on a_hydro- 
static test after this boiler being down 
for the length of time that it was 
If the inspector finds that everything 
about the boiler is safe for putting 
on the line, then T. S. can go ahead 
and close up the boiler after making 
sure that there aren’t any tools or 
material left in the boiler. See that 
the blowoff valves are closed, alf 
cock open (if there should be one! 
valves to steam gage open. Also, be 
sure feedwater valves to boiler al 
open. Knowing that everything § 
ready the boiler is filled to the proper 
level. Then a light fire is put in the 
boiler furnace. It is carried this way 
for several hours to make sure of 
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ressure Of 10 psi on the boiler, it 
would be a good practice to open up 
the boiler stop valves slowly and in 
this manner it would give a chance 
to check the entire steam line and 
show up the leaks if there should be 


<n T. S. has run his boilers for 
several hours with a low flame, he 
can gradually increase the fuel sup- 
ply so as to increase the flame. Many 
operations will be done to get the 
poiler on the line especially if T. S. 
has sufficient time to carry these out 
without hurry. 
Philadelphia, Pa. W. T. MULLEN 
If Unused for Long, Wash with Caustic 

THE AMOUNT of work required 
to get this boiler ready for serv- 
ice depends a great deal on how the 
boiler was laid up in the first place. 
If the boiler was properly laid up, it 
will probably be full of strong lime 
water. It will have been previously 
cleaned and all necessary repairs will 
have been completed before laying 
up. In this case, there will not be 
much to do. Simply drain the boiler, 
open it up and wash it down good and 
have it inspected. If there should be 
any repairs necessary, have them 
completed and then put a hydrostatic 
test on it. After that, start a slow 
fire in the furnaces until the unit is 
properly warmed up. Then proceed 
as any other fire-tube boiler. 

However, if the boiler has NOT 
been properly cared for during its 
idle period, there may be much to do 
and it is a chance that the metal has 
deteriorated enough to warrant con- 
demnation from the inspector. To 
proceed te convert this boiler back to 
service, first drain the boiler if there 
is any water in it and open it up. 
Thoroughly clean the boiler inside 
and out. All accessible parts should 
be scraped to the metal. All loose 
material washed out. An inspection 
should be made for loose braces, cor- 
roded or loose rivets or corroded or 
pitted areas. The furnaces should be 
inspected for cracks in the corruga- 
tions and around the end seams. All 
manhole and handhole covers, yokes, 
studs, and nuts should be inspected 
for cracks or corrosion and repairs or 
replacements made where necessary. 
The tubes should be inspected for pits 
or corrosion. The water column and 
gage glass valves should be removed 
and inspected and the connections to 
the boiler cleaned out. The try cocks 
should be repaired or replaced with 
new ones. All connections to the 
boiler, such as flanges for feedwater 
Pipe, water column, blow-off piping, 
main steam valves, safety valves, etc. 
should be inspected for cracks or 
loose rivets. In the case of screwed 
connections, the pipes should be un- 
screwed and the threads inspected 
on both the pipe and in the hole. The 
Pipes should be inspected for deteri- 
oration. 

All of the oil burner equipment 
should be taken apart and thoroughly 
cleaned and inspected. These would 





be: burners, strainers, pumps, valves, 
heaters, tanks and anything else con- 
nected to the burner equipment. All 
parts should be repaired or replaced 
with new ones where needed. 

All of the valves on the boiler 
should be taken off such as the main 
stop, non-return, feedwater valves, 
blow-off valves and any others, 
cleaned, ground to new seats or re- 
placed where necessary. The feed- 
water regulator, if there is one, 
should be taken off and thoroughly 
gone over. 

If the feed pump is part of the unit, 
it should be taken apart and over- 
hauled, repaired, cleaned and put 
back. 

The fusible plug should be replaced. 

The steam gage should be thor- 
oughly tested or replaced. 

After all of the above work has 
been completed, the boiler should be 
closed up, filled with water to the op- 
erating level and a strong solution 
of caustic soda put in and a slow fire 
put in the furnace. This is preferably 
of wood. The solution in the boiler 
should be boiled for about 3 hr, leav- 
ing the top manhole cover off. After 
the boiling period is over, allow the 
fire to die out and the boiler to cool. 
Drain and wash out thoroughly. 

At this time the inspector should 
be called in and he will thoroughly 
inspect the boiler. After all of his 
recommendations or orders have been 
carried out, the boiler is again closed 
up and filled with water and hydro- 
static test applied. The boiler is then 
gone over very carefully for leaks or 
cracks paying particular attention to 
the furnace end seams. If no leaks 
are found, the boiler is ready for put- 
ting into service. If leaks are found, 
they must be repaired and another 
test supplied. After this test is over, 
lower the water to the operating 
level and light off with a light fire. 
The boiler is gradually brought up 
to pressure. The cutting in is the 
same as for any other boiler. If a 
non-return valve is on the boiler, the 
main stop may be opened before the 
line pressure is reached and the boiler 
will cut itself in. If no non-return 
valve is used, bring the pressure up 
to line pressure and then open the 
main stop valve and the boiler is in 
service. After this the fires are 
brought up to full height. 

During the time while all of the 
inspection work and repairs are being 
made to the boiler, attention should 
be paid to the items outside of the 
boiler itself. These are the breeching, 
dampers, base or foundation, stack 
and any other items that are either 
directly or indirectly concerned with 
the boiler. 


Baltimore, Md. Chas. W. Parks 


Answer No. 399 
WHAT FLOOR PAINT 
WILL RESIST CREOSOTE? 
There are two points to take into 


consideration, (1) to prevent the creo- 
sote from leaking onto the floor, (2) 





how to eliminate it if it should get 
on the floor. 

E.L. B. mentions the gasket blow- 
ing. When this happens there must be 
excessive pressure to cause the gas- 
ket to blow, or, the packing material 
that the gasket is made from isnt the 
proper type to resist the creosote. 

So the first problem would be to 
check the pressure in the piece of 
machinery that is blowing the gas- 
kets, if this pressure is too great it 
means that the pressure is to be re- 
duced, if this can’t be done then a 
relief valve can be installed so that 
the pressure will be released. 

The relief valve can be installed 
in such a manner that the valve is 
piped and what creosote is blown out 
through the relief valve can be saved 
by blowing it into a suitable drum or 
container. 

Secondly, the gasket material can 
be changed so that the gasket will 
stand up under a higher pressure 
while running this creosote. There 
are many packing concerns who 
would be glad to supply the infor- 
mation that E.L.B. would need. 

Glad to hear of E.L.B. trying to 
install good housekeeping in his plant, 
there are many other plants through- 
out this country who could follow suit 
and stop being “penny wise and dol- 
lar foolish.” 

As for the color of paint to use on 
metors, pumps, piping and _ tanks. 
This is another check to make if a 
light paint is used and there is much 
dust and grime gathering over a short 
period of time, it may look worse 
than with a darker shade of paint. 

The size of the retort house, the 
amount of light that it gets from the 
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PIPED TO A 

SUITABLE CONTAINER 

The metal cover fits over the cylinder head 
and is secured with machine screws. Fit 
with a suitable drain to a container to indi- 
cate a leaky or blown gasket at anytime 


sun (daylight period), whether the 
paint is bought or made in the shop, 
also the type of lighting system— 
would all have a bearing on the paint 
to be used. What might be a good 
shade in one plant would be a poor 
type in another plant. I would take 
this question to a reliable paint manu- 
facturer. 

If the relief valve or the gasket 
material isn’t suitable to E.L.B. a 
sketch is enclosed of what he can do 
to keep the creosote off his floor. 


William T. Mullen 
Philadelphia, Pa. 
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Condenser Tube Friction Loss Chart 
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Friction loss through condenser tubes is a direct function of water velocity. To the loss in the 

tubes, however, must be added the head loss in the water boxes and loss due to entry and exit 

in the tubes. This chart, reprinted from “Surface Condensers,” published by the Elliott Co., gives 

values of losses for clean tubes. The upper curves, covering losses in water boxes, take into con- 
sideration the entrance and exit losses from the tubes 
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A New Section added to POWER PLANT ENGINEERING 
to cover current and forthcoming developments in atomic 
energy and related developments and applications in 
Nuclear Physics 


- 











Radioactive Isotopes as Tracers 


Sources of radioactive isotopes . . . Use of isotopes in steel analysis . 


. . Control of 


coating thickness in manufacture of Rayon fiber . . . Classification of tracer methods 
... Tracer methods involving location of things . . . Radioactive indicators in oil pipe 
line operation . .. Measurement of odd shapes . . . Measuring pipe wall thickness . . . 


Detection of gas leakage . 


By ANDREW W. KRAMER Managing Editor, Power Plant Engineering 


HE GREAT VALUE of radioac- 

tive isotopes as tracers, lies in 
the extreme delicacy in which their 
presence can be detected. By the use 
of the Geiger-Muller counter, it is 
possible actually to detect single 
atoms. 

In recent years many interesting 
and valuable applications of radioac- 
tive isotopes have been made in bio- 
logical and in industrial fields.. Un- 
fortunately many of the latter class 
have been made as a result of pri- 
vate research by commercial organi- 
zations, and have not been disclosed 
to the general public. Consequently, 
no mention can be made of these. 

All of these private researches 
have been made with radioactive iso- 
topes produced by means of cyclo- 
trons and other accelerating devices. 
At the present time, radioactive iso- 
topes are available from the Atomic 
Energy Commission at Oak Ridge, 
Tennessee, and it is part of the pur- 
chase agreement that anyone, indi- 
vidual or organization, obtaining iso- 
topes from this source, must publish 
or otherwise make available to the 
general public, the results of research 
or work carried on by means of these 

1 : s 
uae gyro "souatbaniente tyith Sr. 


Faul Aebersold, Isotope Branch, Atomic 
“ied Commission, Oak Ridge, Tennes- 


*The Use of Isotopes as Tracers, by 
a Aten, Jr. and F. A, Heyn. Phii- 
view, . 8, . 10, » 

tober, 1946, page 296. Hs tliat 





isotopes. This is an admirable provi- 
sion of the agreement governing the 
sale of these isotopes.* 

Despite the fact that some of the 
more interesting applications of iso- 
tope tracers cannot be described, 
there are a number of which can 
be described, and these will serve to 
indicate the nature of the methods 
used as well as their value. 

The following example, described 
by Aten and Heyn* show typical in- 
dustrial applications. 

In the production of steel, among 
other substances the phosphorus, 
which is present in quite considerable 
quantities in the crude iron, has to 
be rendered harmless by adding a 
slag-forming substance or by lining 
the crucible with a material which 
reacts to phosphorus. A continuous 
check has then to be kept of the 
amount of phosphorus still present in 
the molten metal. This can, of course, 
be done by chemical analysis of sam- 
ples, but results are obtained much 
more quickly and easily when a small 
amount of radioactive phosphorus is 
added to the melt at the beginning of 
the process. This is rapidly distrib- 
uted uniformly throughout the melt, 
so that the ratio between the natural 
phosphorus present and the radioac- 
tive phosphorus added is the same 
everywhere. If the phosphorus disap- 
pears from the melt into the slag 
floating on the surface or into the 
lining of the crucible this takes place 
to an equal degree with the natural 
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Use of Radioactive Isotopes in friction studies 


and with the radioactive element. The 
decrease in the percentage of phos- 
phorus in the melt can thus be de- 
termined merely by ascertaining the 
decrease in the radioactive phos- 
phorus. This is extremely simple, 
since it is only necessary to measure 
the radioactivity of a sample of the 
melt. 
Coating Rayon Fiber 

Another interesting use of tracers 
is one that was developed in the 
rayon industry, in applying the finish 
coating on rayon fibers. In the manu- 
facture of rayon yarn, it has been 
found necessary to coat the rayon 
fiber with a thin coating of sodium 
maleate. This is beneficial both in 
the weaving procéSses and in the dy- 
ing operation. The coating operation, 
however, requires a delicacy of con- 
trol that is unusual, since the rayon 
fiber is only 4 mils in diameter and a 
mile length only weighs 1 ounce. 
When it is considered that the sodium 
maleate involved weighs less than 2 
per cent of the total, it is obvious 
that the amount is exceedingly small 
and that the coating process is diffi- 
cult to control. 

By mixing radioactive sodium with 
the sodium maleate solution, how- 
ever, it is possible, accurately, to 
measure the effectiveness of the coat- 
ing; indeed, it is possible to measure 
the sodium maleate coating on a 
length of 1 millimeter of yarn with 
an accuracy of 2 per cent! 

This process has another value in 
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that it throws light on the nature of 
the coating process itself—that it is 
an absorption phenomenon and that 
it approaches a saturation value. 

A similar application has been in 
measuring the distribution of ink on 
paper. By placing an electrometer or 
Geiger counter on the printing press, 
an accurate measure can be made of 
the distribution of the ink which has 
previously been mixed with a radio- 
active isotope. 

This same scheme is used in meas- 
uring the thickness of the enamel 
coating on refrigeration. In this case 
a beta-ray isotope is mixed with the 
enamel. As the refrigerators pass 
through the spray booth on the pro- 
duction line, a detector measures the 
degree of radioactivity as the refrig- 
erators pass along and this through 
suitable amplifiers and relays oper- 
ates the valve which opens and shuts 
the valve controlling the paint supply. 

Tracer methods can be classified 
into groups, each group being con- 
cerned with similar types of prob- 
lems. Thus, certain problems involve 
the location of certain things. Another 
group is concerned with quantitative 
problems. A third group involves ex- 
change processes, those for example 
in the building of the materials in the 
body. 

Perhaps one of the oldest examples 
of “tracing” is in the recovery of sam- 
ples of radium that have been lost in 
hospitals. Naturally these samples 
are extremely small in size and if 
they were any other material they 
would be almost impossible to re- 
cover. Because radium is naturally 
radioactive, however, these samples 
are easy to find. All that is necessary 
is to go over the refuse piles where 
the samples might be, with a Geiger 
counter or electroscope. 

A more modern application of this 
method of location is in the operation 
of oil pipe lines. In the periodical 
cleaning of the walls of the pipe, a 
screw-shaped scraper is placed in the 
line and pushed along by the pres- 
sure of the oil. If the scraper gets 
jammed somewhere, it has to be lo- 
cated quickly, in order to open the 
line at that point and remove the 
accumulated deposit. With the help 
of a radioactive indicator, this locali- 
zation is very simple. A scraper is 
used that contains a little radioactive 
material emitting gamma radiation, 
which easily penetrate the walls of 
the pipe and can be detected with a 
modified form of electron counter. 
By merely patrolling the pipe line, 
with such a counter. The radioactivity 
will betray the position where the 
scraper has stopped. 

Another, somewhat similar appli- 
cation in the petroleum industry, is 
in determining the setting depth of 
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cement that is pumped in behind the 
casing of an oil well. As the casing 
is lowered through various strata, it 
is necessary to seal the joints by 
pumping cement down the tube. This 
cement emerges at the bottom and 
distributes itself around the casing on 
the outside, as shown in Fig. 1. It is 
desirable to know just how far up 
this cement distributes itself and also 
how thick the deposit is. 

Previously this was accomplished 
in a rather unsatisfactory way by the 
use of thermometers, utilizing the 
effect of the heat produced in the 
setting cement. 

Now, however, a much simpler and 
more effective way is available. All 
that is necessary is to mix a natural 
radioactive mineral, Carnotite, with 
the cement. Then, when a counting 
instrument is lowered into the drill 
hole, it will indicate strong radiation 
at the level of the cement, in fact, 
the intensity of radiation is also a 
measure of the thickness of the de- 
posit. The chart at the right of Fig. 1 
shows the record of intensity of the 
radioactivity. 

To show the wide range of the ra- 
dioactive tracer method, another in- 
teresting case is the detection of boot- 
leg gasoline in certain areas of this 


WELL 
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CEMENT 


country. Along the Texas border a 
certain quality of tetraethyl lead gas. 
oline is distributed by the reputable 
oil companies. However, a bootleg 
product made its appearance with the 
result that those purchasing the prod. 
uct could not be certain that they 
were getting the genuine product or 
not. By mixing a radioactive isotope 
with the genuine gasoline, it is a sim. 
ple matter for the inspectors, armed 
with radioactive detectors to deter. 
mine which is the genuine product 
and which is not. 

Next we consider an application 
where the question of mercury poi- 
soning was involved. In factories 
where workers come in contact with 
mercury, it is highly necessary to 
know what concentrations exist, since 
the inhalation of air with a concen. 
tration of more than one ten thou- 
sandth of a gram of mercury per cu- 
bic meter of air is injurious to health, 
It has always been difficult to detect 
the presence of such small amounts 
of mercury by chemical analysis. In 
a particular instance, tubular luni- 
nescent lamps in a manufacturing 
plant were filled with mercury vapor 
at low pressure. In the process, a 
glass side-tube containing a small 
drop of mercury had to be blown into 
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Fig. 1. Diagram showing how the location of cement around oil well casings is deter 
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Fig. 2. Scheme using radioactive material in the measurement of odd shaped objects 


the lamp, and inevitably the glass 
blower inhaled a very small quantity 
of mercury vapor into his lungs. In 
order to determine how much was in- 
haled, a number of tests were car- 
ried out with a volume of two liters 
of air that had been in contact with 
the drops of mercury under exactly 
the same conditions as in the manu- 
facturing process, this being drawn 
off by suction and passed over a 
metal plate kept at the temperature 
of liquid air. Practically all of the 
mercury condensed on the plate. 

The mercury used for the experi- 
ments contained a known, small per- 
centage of a radioactive mercury 
isotope. The radioactivity of the 
plate, which was quite simple to 
measure after the experiment, gave 
an indication of the amount of mer- 
cury contained in the air which had 
passed over the plate. Concentration 
of as low as 1/5,000,000 of a gram per 
cubic meter could be detected in this 
way. Actually, the average concen- 
tration found were about 1/100,000 
gram per cu meter from which it was 
concluded that the manufacturing 
process was safe— the glassblowers 
ran no danger of poisoning. 


Measuring Odd Shapes 

An entirely different use of radio- 
active isotopes is shown in a device 
illustrated in Fig. 2. Here are shown 
two flat plates connected to the input 
of a high-vacuum tube amplifier. The 
lower plate is coated with a com- 
Pound containing a radioactive iso- 
tope. As a consequence the air be- 
tween the plates is ionized, and this 
produces a current between the plates 
Which is amplified and recorded or 
indicated. 

Between the two plates is a grid. 
When an irregularly shaped object, 
say the sole of a shoe, is placed on 
the grid, it intercepts the rays com- 
ing from the lower plate and thus 
decreases the ionization, in propor- 
tion to the actual area of the object 
@ the grid. By properly calibrating 

"Ibid. 


the meter in the output of the am- 
plifier circuit, the area of the object 
may thus be quickly and accurately 
measured. 

Figure 3 shows a scheme for meas- 
uring the thickness of the walls of a 
pipe. A milligram of radium is sealed 
in the end of an ionization chamber. 
By passing this device along the out- 
side of a pipe or other metal surface, 
a certain amount of radiation from 
the radium will be reflected back into 
the ionization chamber. The amount 
of reflected radiation is a function of 
the pipe wall thickness, and so the 
pipe wall thickness is easily deter- 
mined. By this means, internal cor- 
rosion can be detected. 

This same principle can be used to 
measure the liquid level in a closed 
vessel, that is, by the use of reflected 
radiation, but a more effective liquid 
level indicator can be built by using 
a float, in the interior of the vessel, 
on which is deposited a radioactive 
material. The position of the float, 
then, can always be readily deter- 
mined. 

Detection of Gas Leakage 
The tracer method is ideally suited 
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Fig. 3. Device for measur- 
ing wall thickness 
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to the detection of gas leakage. By 
mixing an isotope with a non-odorous 
gas, the presence of minute leaks in 
gas systems can easily be detected by 
measuring the radioactivity in the 
vicinity. 

Another example as to how this 
principle can be applied is in the case 
of a large chemical plant. It has been 
claimed that toxic fumes from this 
plant is responsible for the destruc- 
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tion of crops, several miles away from 
the plant. The legal aspect of the 
situation depends upon proving that 
the gases from the plant actually ex- 
ist at the point where the damage is 
said to occur. Chemical measure- 
ments are not of much avail since 
there are other chemical plants in the 
same region. 

The solution, of course, is very sim- 
ple, by the use of radioactive isotopes. 
By mixing the radioactive isotopes 
with the chemicals involved at the 
plant, it is a simple matter to meas- 
ure the distribution of the resulting 
gases over a wide area by ionization 
detectors. In other words, the gases 
from this particular plant can always 
be identified in this manner. 











Friction Studies 

Aten and Heyn*® mention an inter- 
esting example of the use of isotopes 
in the study of friction. Friction be- 
tween two metal surfaces is due 
partly to adhesion, the result being 
that when the surfaces slide over 
each other extremely small particles 
of metal are torn out of one and 
taken up in the other. This exhcange 
of metal may take place to such an 
extent that two surfaces become, as 
it were, welded together—the famil- 
iar seizing. The quantity of material 
thus transferred from one metal to 
another is a measure of the contribu- 
tion of the effect to the total force 
of friction. In general it is a question 
of very small amounts which chem- 
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ically can hardly be detected at all. 
An investigation has now been car- 
ried on with the help of a radioactive 
tracer. One metal was “activated”, 
that is, it consisted of a small part 
of atoms of a radioactive isotope of 
the metal. After this surface had 
been made to slide over the second, 
non-activated metal surface, the lat- 
ter also showed a certain amount of 
radioactivity. Amounts of 1/10,000,- 
000,000 of a gram of transferred 
metal were detected in this way. Fur- 
thermore, by means of a radiogram, 
the distribution of the transferred 
material on the surface could be 
studied. 

A similar technique has been used 
in studying the effect of lubricating 
oil in bearings. By using an isotope 
in the bearing metal, the amount of 
wear can be detected by measuring 
the radioactivity of the lubricating 
oil. 

Many other similar examples could 
be cited but these will suffice to in- 
dicate the general nature of the 
tracer method and its versatility. 

As pointed out at the beginning of 
this article, much use of it has been 
made in the biological and medical 
field. In blood transfusions, for ex- 
ample, it is necessary to know how 
many of the transfused red blood 
cells remain in the recipient for 24 
hours. For effectiveness some 70 per 
cent of these cells should be present 
after that time. Before, it was never 
possible to know but since tracer 
technique has become available, it is 
simple. All that is necessary is to 
introduce a radioactive isotope into 
the blood stream of the donor. Then, 
after the transfusion has taken place, 
it is possible to measure the radio- 
activity of the blood of the recipient 
and determine with great accuracy 
the percentage of transfused blood 
cells in the recipient at any time. 

In the chemical field, the tracer 
method has proved of immense value, 
greatly simplifying routine analysis. 
One example will suffice to show how 
it can be used. Suppose it is neces- 
sary to determine the bromide con- 
tent of a mixture of a bromide and a 
chloride. A complete separation of 
the two compounds is very difficult 
and takes up a great deal of time. If, 
however, a little radioactive bromine 
(in the from of the compound in ques- 
tion) is added to the mixture, only a 
partial separation of the bromine is 
sufficient. Due to the homogeneous 
mixing it is known that the ratio be- 
tween the bromine separated and the 
total amount of bromine is equal to 
the ratio between the radioactivity 
separated out and the original radio- 
activity. Since the latter is easily 
determined, it is possible to calculate 
the desired total content of bromine 











directly from the amount of bromine 
separated out. 

From the examples given here, it 
will be obvious that radioactive iso- 
topes have great value in industry, in 
medicine and in biology and that 
their production, either as by-prod- 
ucts in the generation of power from 


nuclear fission or from the production 
of atomic bomb material, or directly, 
is inevitable. Nuclear reactors of the 
type used at Hanford for the pro. 
duction of plutonium produce enor. 
mous quantities of radioactive igo. 
topes. Ample use will be found for 
them in the years to come. 


Clinton National Laboratory 
Established at Oak Ridge 


University of Chicago to take over operation from Mon- 
santo Chemical Co.; industrial groups and southern uni- 
versities participate in research work on atomic energy 


LINTON LABORATORIES at 

Oak Ridge, Tenn., first govern- 
ment-built nuclear research center 
and principal production plant for 
radioisotopes, will be renamed Clin- 
ton National Laboratory to become 
the third in the Atomic Energy Com- 
mission’s national laboratories. Four- 
teen southern universities in the Oak 
Ridge Institute for Nuclear Studies 
and a score of industries and indus- 
trial representatives will participate 
in the research, development and 
training programs at Clinton Na- 
tional Laboratory. 

Operation of the Clinton National 
Laboratory will be taken over by The 
University of Chicago. Negotiations 
for a four year contract now under- 
way with the University are expected 
to permit the University to complete 
by December 31 the transfer from 
Monsanto Chemical Co., which has 
managed the Clinton research facility 
since July 1945. During the period of 
Monsanto’s operation of Clinton, the 
program of production of radioiso- 
topes was developed and a broad 
peacetime program of research in- 
augurated. 

The laboratory represents only a 
small part of the total operations 
carried out at Oak Ridge. The 59,- 
000-acre reservation is also the 
center of a large number of AEC 
administrative operations and of the 
huge plants for the separation of 
uranium, operated by the Carbide and 
Carbon Chemicals Corp. 

Operated since July 1945 by the 
Monsanto Chemical Co., the Clinton 
Laboratories have been maintained 
as a strong center for research and 
development work in the atomic en- 
ergy program. Two of the major pro- 
grams initiated during this period are 
the large scale production of radio- 
isotopes and research on components 
for a power pile. Clinton also is an 
important center for general reactor 
research. Monsanto will continue to 
operate the extensive and expanding 
AEC facilities near Dayton, Ohio. 

In a letter to Dr. Charles A. 


Thomas, Executive Vice President of 
the Monsanto Chemical Co., Chair. 
man David E. Lilienthal of the 
Atomic Energy Commission, said the 
company “has performed an _ out- 
standing service to the people of the 
United States in managing the re- 
search facilities at Oak Ridge during 
and after the period of conversion 
from wartime to peacetime opera- 
tions.” 

The letter stated that the “tech- 
nical and managerial skills” of the 
company were evident in the develop- 
ment at Clinton of successful produc- 
tion processes for radioistopes, and 
that the Commission hoped the com- 
pany’s participation in this work 
would be “of value to Monsanto in 
the future atomic energy industry of 
the United States.” 





A major portion of the present staff 
at Clinton was employed by The Uni- 
versity of Chicago during the war 
and remained as part of the Monsanto 
organization. The entire staff will be 
taken over with the exception of a 
small number of Monsanto executive 
and technical personnel who will re- 
turn to the company. The new Direc- 
tor of the Laboratory has not yet 
been appointed. 

Arrangements for the operation of 
Clinton National Laboratory were 
worked out with the staff and indus 
trial participants at Clinton, repre- 
sentatives of the Oak Ridge Institute, 
The University of Chicago and the 
U. S. Atomic Energy Commission. 

The new plan of operation for the 
Clinton National Laboratory brings 
together the Oak Ridge Institute of 
Nuclear Studies, interested industries, 
and The University of Chicago, org 
inal contract-operator of the Clinton 
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facilities. Plans for the original re- 
actor (pile) and other facilities at 
Clinton were made cooperatively by 
the E. I. du Pont de Nemours Co. and 
the Metallurgical Laboratory at The 
University of Chicago. Construction 
was carried out by du Pont and plant 
operation was maintained by The Uni- 
versity of Chicago as a part of the 
Metallurgical Project until July 1945. 

The participation of the Oak Ridge 
Institute for Nuclear Studies in the 
Clinton National Laboratory program 
brings to 52 the total number of non- 
governmental research institutions in 
the AEC national Laboratory pro- 
gram. Argonne National Laboratory 
at Chicago, successor to the war-time 
Metallurgical Laboratory at The Uni- 
versity of Chicago and first of the 
national laboratories to be _ estab- 
lished, has 29 participating institu- 
tions throughout the Midwest. It is 
operated by The University of Chi- 
cago. Brookhaven National Labora- 
tory at Patchogue, L. I., is operated 
by Associated Universities, Inc., which 
is composed of nine eastern univer- 
sities. 

Establishment of national labora- 
tories was recommended by the Man- 
hattan District’s Advisory Committee 
on Research Policy, headed by Dr. 
R. F. Bacher, then of Cornell Univer- 
sity and now a member of the U. S. 
Atomic Energy Commission. A ma- 
jor objective of the national labora- 
tory plan was to utilize to the fullest 
possible extent the research personnel 
and facilities of academic and indus- 
trial institutions throughout the 
United States and to make possible a 
program of training in the nuclear 
sciences. The concept of national lab- 
oratories has been vigorously sup- 
ported by the Atomic Energy Com- 
mission. Through the national labor- 
atory program the AEC plans: 


1. To make all national labora- 
tories strong centers in the field of 
atomic research. 


2. To develop Argonne National 
Laboratory and Clinton National Lab- 
oratory as parallel but separate and 
independent research and develop- 
ment institutions. 


3. To emphasize reactor research 
and development at the Argonne and 
Clinton laboratories. 


During the war The University of 
Chicago operated both the Clinton 
Laboratories and the Metallurgical 
Laboratory where the first successful 
nuclear chain reactor was developed 
and first operated on December 2, 
1942, beneath the University’s West 
Stands of Stagg Field. The Metallur- 
gical Laboratory conducted funda- 











mental research on problems bearing 
on the design and operation of the 
Clinton experimental reactor, and to- 
gether with Clinton, on the production 
piles at Hanford, Washington, and on 
the development of plutonium recov- 
ery processes and equipment. Conse- 
quently, The University of Chicago 
has been associated w:th the research, 
design and development work on nu- 
clear reactors and allied equipment 
from the earliest days of the atomic 
energy project. 

The program to be carried out by 
the Clinton National Laboratory in- 
cludes the following major projects: 

1. Continued production of radio- 
isotopes. 

2. General research, including both 
applied research in connection with 
other AEC activities and fundamental 
nuclear research. 


3. Design and construction of a 
new high-flux reactor several times 
more powerful than the existing Oak 
Ridge pile for further studies and 
expanded research requiring neutron 
intensities not now available. 

4. Continuation of engineering 
studies for the development of com- 
ponents of reactors for the production 
of useful power, in cooperation with 
representative engineering and indus- 
trial firms. 

5. Operation by the Oak Ridge In- 
stitute of a school for academic and 
industrial personnel, and of a pro- 
gram of on-the-job training by quali- 
fied graduate students with provision 
for credit toward advanced degrees. 

The Oak Ridge Institute of Nuclear 
Studies was formed last year to pro- 
mote activities in nuclear sciences in 
southern universities and to carry out 
a program of joint research and train- 
ing utilizing the government facilities 
at Oak Ridge. 

The present program of participa- 
tion of interested industries in the 
basic engineering research on a power 
pile at Clinton National Laboratory 
will be continued and expanded to 
bring into the national atomic energy 
project the needed technical experi- 
ence and skill of private industrial 
and engineering organization. 

Representative groups affording 
working members to the Power Pile 
Division at Clinton are: 

Allis Chalmers Manufacturing Co., 
Miiwaukee, Wis. 

Babcock & Wilcox Co., New York, 
Nz ¥; 

Bureau of Ships, U. S. Navy Dept., 
Washington, D. C. 

Combustion Engineering Co., Inc., 
New York, N. Y. 

Fredric Flader, Inc., Tonawanda, 
N: ¥. 

General Electric Co., Schenectady, 
Nz: ¥: 

National Advisory Committee for 
Aeronautics, Washington, D. C. 

National Carbon Co., Inc., Cleve- 
land, Ohio. 

Northrup Aircraft, Inc., Hawthorne, 
Calif. 
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Tennessee Valley Authority, Knox- 
ville, Tenn. 

Purdue University, Lafayette, Ind. 

Wright Aeronautical Corp., Wood- 
bridge, N. J. 

Westinghouse Electric Corp., Pitts- 
burgh, Pa. 

Individuals and industrial com- 
panies who are performing consultant 
service with the Power Pile Division 
are: 

Allis Chalmers Manufacturing Co., 
Milwaukee, Wis. 

Air Reduction Sales Co., Stamford, 
Conn. 

Babcock & Wilcox Co., New York, 
N. Y. 

Dr. F. H. Colvin, Point Pleasant, 
Ny J. 

Combustion Engineering Co., Inc., 
New York, N. Y. 

Dr. Farrington Daniels. University 
of Wisconsin, Madison. 








DeLaval Steam Turbine Co., Tren- 
ton, N. J. 

Foster Wheeler Corp., New York, 
N: ¥. 

Fredric Flader, Inc., 
N; ¥. 

General Electric Co., Schenectady, 
N. Y 

National Carbon Co., Inc., Cleve- 
land, Ohio. 

Purdue University, Lafayette, Ind. 

Donald W. Randolph, Cleveland, 
Ohio (Apex Mfg. Co.) 

Westinghouse Electric Corp., Pitts 
burgh, Pa. 

J. E. Willard, University of Wiscon- 
sin, Madison. 

Wright Aeronautical Corp., Wood- 
bridge, N. J. 

J. I. Yellot, Research Director, Lo- 
comotive Development Gommittee, 
Baltimore, Md. 


Tonawanda, 


THE DIAMOND, which has many more 
industrial than ornamental uses, has 
been found to be an efficient detector 
of radioactivity. Exposure to gam- 
ma radiation, disturbs the electrons 
in the diamond’s atomic structure, 
and creates a measurable electrical 
pulse. Diamonds have shown at least 
1000 times the sensitivity, size for 
size, of any other type of counter. 





November, 1947—POWER PLANT ENGINEERING—Chicago, Ill. 109 











Portable 


Inkless Recorders 


Need for small, portable recorders . . . Inkless recording . . . Recorder using 
semi-continuous marking . . . Voltmeters and ammeters in a-c measurement 
. . . D-c recorders of high sensitivity . . . Measurement of non-electrical 


quantities . 


. Applications of inkless recorders 


Auxiliary devices 


By D. M. LONGENECKER Instrument Engineering Division, General Electric Co., Lynn, Massachusetts 


HE IMPORTANCE OF the re- 

cording instrument for attaining 
practical economies in plant opera- 
tion is evident from the increasing 
number and diversity of measure- 
ments recorded in the modern power 
or industrial plant. In many appli- 
cations, the recorders are large, and 
permanently - installed — sensitivity 
and high precision being more impor- 
tant than size. There is also, how- 
ever, a continuing demand for small 
portable recorders for use in tem- 
porary installations and survey work, 
such as periodic checking of elec- 
trical distribution systems or the 
temporary surveillance of machines 
and processes. Since the recorder de- 
scribed in this article was intended 
primarily for this second class of ap- 
plication, portability was kept in 
mind as a primary design objective. 
Other objectives included adaptabil- 
ity to use under extreme tempera- 
ture conditions, low initial cost, and 
minimum maintenance expense. 


Inkless Recording 


Design effort was also directed to- 
ward an improved marking system, 
since the reliability of conventional 


systems depends largely on proper 
maintenance of the inking mecha- 
nism. Further disadvantages of liq- 
uid ink in portable use include high 
maintenance cost, evaporation or 
freezing, and danger of spilling. Con- 
siderable effort has been expended in 
the search for a continuous-record 
marking system which does not use 
a liquid. Although such systems have 
been developed for specialized appli- 
cations, they generally have certain 
disadvantages, e. g. the high cost of 
specially treated paper, the necessity 
of storing charts under controlled 
conditions of temperature and hu- 
midity, and the lack of permanence of 
the record. 

Semicontinuous marking systems, 
however, have been found to be prac- 
tical and to offer a means of elimi- 
nating liquid ink from the design. In 
such a system the measuring mecha- 
nism is not required to move a pen 
across the paper, but instead, being 
relieved of the frictional drag of the 
pen on the chart, it is free to respond 
rapidly to the quantity measured 
during a large part of the time. A 
pointer or marking member is used 
in conjunction with an inked ribbon 





Ordinarily, the operating man in industrial plant or power plant is less inter- 
ested in design than he is in maintenance and upkeep. To a large extent, 
however, proper maintenance depends upon a certain background knowledge 
of design; certainly knowledge of basic principles. For this reason this arti- 
cle on portable inkless recorders will be of interest to the operating man. It 
tells him a great deal about various kinds of recording instruments that he 
uses in his routine testing and maintenance work. It tells him what electrical 
and what non-electrical quantities are measured by various types of mechan- 
isms, what accuracy these various types attain. Inkless recording, as indi- 
cated, has many advantages and permits the use of small, sensitive instruments 
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Fig. 2. Diagrammatic sketch showing « 
semi-continuous marking system 


or other medium, the pointer being 
clamped periodically against the 
chart or ribbon in such a way as to 
make a mark on the chart. Besides 
eliminating liquid ink, this system 
permits the design to incorporate 
higher sensitivity with smaller meas- 
uring mechanisms. In the conven- 
tional recorder it is necessary that 
the measuring mechanism deliver & 
high torque output to minimize er- 
rors resulting from the frictional drag 
of the pen on the chart. When the 
measuring mechanism is relieved of 
all frictional restraint other than 
bearing friction, the recorder may be 
designed to operate accurately at 4 
torque of about 1/500 of that re 
quired for ink recorders, with ob- 
vious savings in size, weight, 

cost. Because of the lower torque re 
quirements, the power consumption 
of the measuring mechanism may be 
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much lower than in ink-type re- 


corders. 

An inkless recorder designed for 
portable use is illustrated schemati- 
cally in Fig. 2, in which a striker 
bar, pointer, chart, inked ribbon, and 
platen are the components of the 
marking system, and are positioned 
in the order mentioned’. An a-c syn- 
chronous motor rotates a cam at a 
speed of 30 rpm, producing a recipro- 
cating motion of a vibrator arm, 
which is provided with a _ return 
spring. The vibrator arm is attached 
to a shaft to which are fastened two 
vertical members which support the 
striker bar. Thus the striker bar is 
made to depress the pointer against 
the chart once every two seconds, 
producing a dot on the chart each 
time the pointer is depressed. When 
the chart speed does not exceed three 
inches per hour and the measured 
quantity does not fluctuate widely, 
the dots merge into a solid record. 

Cost and weight are kept to a min- 
imum with only slight sacrifice of 
timing accuracy by the use of a sim- 
plified chart reroll mechanism and 
friction-type timing drum. The ar- 
rangement of the chart-carriage 
mechanism is such that it lends itself 
readily to use with a variety of meas- 
uring mechanisms. Since the _ re- 
quired torque output is about the 
same as that used in indicating in- 
struments, generally the only changes 
necessary to adapt the indicating 
mechanism to the recorder are the 
modification of jewelled bearings to 
withstand the forces incident to the 
action of the striker mechanism, and 
the addition of a strong hardened 
pointer. The former is accomplished 
by the use of pivot alloys containing 
tantalum and tungsten; the latter 
with stainless steel tubing having 
carefully controlled hardness and 
non-magnetic properties. 

The practical measurements per- 
formed with this recording system 
are summarized in the accompanying 
table which shows the types of meas- 
uring mechanisms used in each ap- 
plication and the accuracy attained. 
Experimentation has also indicated 
the practicability of a single phase 
ac recording wattmeter using an 
electrodynamic measuring mechan- 
ism. The mechanism is, in each case, 
mounted within the chart mechanism 
of the recorder, and its moving sys- 
tem is fitted with a pointer that trav- 
els in a plane between the striker bar 
and paper chart, as shown in Fig. 2. 
The response’ time of all the measur- 
Ing devices is less than two seconds, 
so the true value of the quantity is 
tecorded by the second and subse- 
quent dots following a fluctuation. 
The same chart-carriage and enclos- 
Ing case are used for all of the re- 
corders, as only the measuring mech- 
anisms differ. The illustration at the 
head of this article shows the typical 
external appearance of such an in- 
strument, which has an approximate 
size of 5% by 7% by 10 in. and a 
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Fig. 3. Typical inkless 











chart records. The up- 
per two were taken at 4 | 1d 


a 3-inch per hour chart 








speed; the lower one | 
at one inch per day 












































weight of 12 lb. Chart speeds of 1, 
2, and 3 in. per hr and one inch per 
day are provided, using a 4-in. wide 
chart. 


Voltmeters and Ammeters in A-C 
Measurements 


Portable inkless voltmeters of the 
type illustrated in Fig. 2 have been 
applied by many utilities and indus- 
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trial plants for voltage survey work 
and general study of distribution sys- 
tems. A typical voltage chart-record 
is shown in Fig. 3 and is comparable 
with those obtained with ink record- 
ers. A fixed coil-moving iron vane 
measuring mechanism of conven- 
tional design is used in this voltme- 
ter, operating at a 90-degree torque 
of 1.3 gram-millimeters. The sensi- 





Fig. 4. A-C current-measuring set 
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Fig. 5. D-C measuring mechanism of the 
permanent magnet-moving-coil type 


tivity attainable with the semicon- 
tinuous marking system is apparent 
from the low burden—1.0 volt- 
ampere at 115 v 60 cy while the 
ambient temperature error of only 
0.015 per cent degree Centigrade per- 
mits the use of the voltmeter over a 
wide range of temperatures. 


The same measuring mechanism is 
adaptable to the measurement of al- 
ternating current by providing it 
with a suitable field coil and, because 
of its low volt-ampere burden, is ideal 
for use in conjunction with splitcore 
current transformers. The arrange- 
ment shown in Fig. 4, popularly 
known as an a-c current-measuring 
set, has proved extremely valuable in 
industrial load surveys, since it is not 
necessary to break the line to install 
the current transformer. The chart 
record shown in Fig. 3b was pro- 
duced by an a-c current measuring 
set and is typical of the semicontinu- 
ous marking system where the meas- 
ured quantity fluctuates consider- 
ably. Where the quantity fluctuates 


even more widely and rapidly, rec- 
ords become somewhat more diffi- 
cult to interpret, particularly where 





Fig. 6. Light-sensitive cell and record chart 
used with the recording light meter 


knowledge is needed of the exact 
shape of the measured quantity vs. 
time curve. In most applications, 
however, the information desired is 
the average load, or occasionally the 
minimum and maximum values of the 
quantity measured, and for such pur- 
poses the inkless system is ideal. It 
must also be remembered that where 
the quantity fluctuates very rapidly, 
charts taken with an ink recorder be- 
come painted with ink, thus abscur- 
ing all the useful data. 

An unusual modification of the ink- 
less recorder useful in voltage and 
load surveys is provided by gearing 
the chart for the very slow chart 
speed of one inch per day. Extremely 
condensed records such as the one 
shown in Fig. 3c provide much use- 
ful information to the maintenance 
engineer without the necessity of his 
scanning great lengths of chart, and 
often give a better overall picture of 
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an internal resistance as low as 15 
ohms. 


Measurement of Non-Electrical Quantities 


The sensitivity attainable with the 
semicontinuous-marking recorders has 
led recently to their use in a number 
of specialized measurements. As an 
example, a recording light meter was 
provided by fitting the recorder with 
a measuring mechanism such as the 
one shown in Fig. 5, designed for a 
full scale rating of approximately 249 
microamperes and using an external 
light-sensitive cell (Fig. 6a) as the 
primary detector. Fig. 6b shows 
typical record obtained with this in. 
strument. 

Further investigation with the ink. 
less recording principle has proved 
the practicability of a recording tem. 
perature meter using the permanent 
magnet-moving coil mechanism de. 
scribed above, designed for a rating 


END 
DEVICE 


PERMANENT MAGNET- MOVING COIL 
INKLESS RECORDER 





Fig. 7. Functional analysis diagram of temperature recording system 


load conditions than do records taken 
at higher speeds. 


D-C Recorders of High Sensitivity 

In d-c measurements, the compact 
permanent-magnet, moving-coil mech- 
anism* shown in Fig. 5 is used in the 
inkless recorder. Since this measur- 
ing mechanism is relatively efficient, 
only a small amount of power need 
be drawn from the source, and it is 
possible to perform measurements re- 
quiring a recorder with a fairly high 
degree of sensitivity. For example, 
voltmeters having a sensitivity of 200 
ohms per volt, with adequate tem- 
perature compensation and microam- 
meters with full-scale ratings as low 
as 125 microamperes are easily at- 
tainable. A recorder of this type hav- 
ing a 1-milliampere scale may have 


of 0.5-0-0.5 milliamperes center scale. 
A scale and chart for the range 20 to 
140 degrees Centigrade are provided. 
The recorder operates from a resist- 
ance bridge, as shown in Fig. 7. Ex- 
citation for the bridge is provided by 
means of a saturable core trans- 
former, two resistors and a rectifier, 
providing a d-c voltage which is ¢s- 
sentially constant over the range of 
normal variations in frequency and 
voltage of the a-c line. A selector 
switch with three tapped resistors 
permits compensation for variations 
in lead resistance of the resistance 
temperature detector. The auxiliary 
units used with the inkless recorder 
to measure temperature are shown 
in Fig. 8. Housed in the small porta- 
ble case are the bridge, transformet, 
rectifier and associated elements. De- 
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Measurements Performed with Small Portable Inkless Recorders 





—_ 


(A) Electrical Quantities 





————— 
— 








Measured Quantity 





Type Measuring 
Mechanism 





“A.C Volt age 


A-C Current: 
(1) Directly 
(2) With splitcore transformer 

D-C Voltage 

D-C Current 





Accuracy in Percent 
of Full Scale 





Fixed coil-moving iron vane 


Fixed coil-moving iron vane 
Fixed coil-moving iron vane 
Permanent magnet-moving coil 


Permanent magnet-moving coil 








(B) Non-Electrical Quantities 








144% within range 110-130 
volts or 220-260 volts 
3% over other portions of scale 


2% 
3% to 4% 
2% 


2% 








Measured Quantity 


~~ THumination 


Selenium cell 


Temperature 





Speed 


Primary Detector 


Copper resistance- 
temperature-detector | supply 
|Three-phase generator}; Three-phase motor | 


l 
| Intermediate Means | 
| } 


Type Measuring | 





; Accuracy 
Mechanism y 
Permanent magnet- —_—_ 
moving coil | 
Permanent magnet- 3 degrees 


| Bridge & d-c power 


| 


moving coil 
Magnetic drag 


1% of full 
scale 





tectors for use in low-temperature 
ovens may be of the strip type shown 
at the upper right, while the bulb 
type shown below it is suitable for 
use in tanks, oil baths and similar 
applications. The system is ideal for 
recording the temperatures of elec- 
trical machines having standard 10- 
ohm temperature detectors imbedded 
in their windings. 

Inkless recording has also been ap- 
plied successfully in the measure- 
ment of speed using a tachometer 
generator of the type shown in Fig. 
9, the electrical output being three- 
phase a-c whose frequency is propor- 
tional to speed. The generator is con- 
nected mechanically to the machine 
whose speed is to be measured, and 
electrically to the recorder. The 
measuring mechanism, consisting of 
a three-phase self-starting synchro- 
nous motor which in turn operates a 
magnetic drag assembly, is mounted 
within the recorder. The drag-disk 
shaft is provided with a suitable re- 





storing-torque spring and the pointer 
is operated through a set of reduc- 
tion gears, pointer deflection being 
proportional to speed.* In a typical 
application of this recording tachome- 
ter, a manufacturer of aircraft en- 
gines measured the speed of the en- 
gines during initial test runs in the 
factory, to determine whether the en- 
gine had been brought up to speed 
slowly or abused with excessive 
speeds. 

The unique features achieved in the 
portable recorder by use of an ink- 
less recording system include port- 
ability, freedom from the disadvan- 
tages of liquid ink, economy of manu- 
facture and reliability, together with 
design features permitting the use of 
small and sensitive measuring mech- 
anisms. Auxiliary devices and meas- 
uring mechanisms have been pro- 
vided for the measurement of four 
electrical and three non-electrical 
quantities. In use over a period of 
eight years in the measurement of 











Fig. 8, Auxiliary unit and temperature detectors used with the recorder for temperature 
measurements 





Fig. 9. Measuring mechanism and gen- 
erator for the recording tachometer 


voltage and current, inkless recording 
has demonstrated its advantages, en- 
couraging the recent extension of the 
design to include mesaurements of 
illumination, temperature and speed. 
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Corrosion in Boiler Feedwater 


Treating Systems—Il 


By LEO F. COLLINS, Chemical Engineer, The Detroit Edison Co. 





T WAS SHOWN in Part I, October 

issue, that, based upon weight loss 
measurements, common steel and 
(gray) cast iron corrode at substan- 
tially the same rate. In view of the 
relative costs of steel and cast-iron 
pipe, and the fact that for the same 
service, cast-iron pipe has roughly 
twice the wall thickness of standard- 
weight steel, it might be concluded 
that cast iron is to be preferred 
where pressure conditions permit of 
a choice. Unfortunately, no such 
generalization may be drawn. It will 
be shown presently, that under cer- 
tain conditions, gray iron is suscepti- 
ble to a form of attack commonly re- 
ferred to as graphitic corrosion.* 


Surfaces subjected to this form of 
attack rarely exhibit any of the evi- 
dences commonly associated with cor- 
rosion. The attacked surfaces appear 
to the eye as being comprised of nor- 
mal metal, whereas, in reality, they 
are comprised of a black material of 
chalky texture that has little me- 
chanical strength. 


Both laboratory tests and field ob- 
servations have revealed that gray 
iron, when in contact with the water 
in certain segments of zeolite—acid 
—degasification systems, experiences 
graphitic attack. 


Laboratory Findings 


The pictures in Fig. 1 are photo- 
macrographs of a cross-section of the 
cast-iron test bars referred to in 
Table II of Part I. From these photo- 
macrographs, it is clear that uniform 
attack (the dark areas) has occurred 
on the surfaces of the samples ex- 


*Some German writers call this form of 
corrosion ‘‘Spongeosis’’ and ‘‘Iron Cancer.”’ 
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(a) (b) 
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surface 


Fig. 2. Macrostruc- 
ture of specimens 


cut from opposite Contacted 

sides of a gate from ly b 

a division valve in only by 
service 8 years hard water 


posed to soft, oxygen-laden water but 
not to a perceptible extent on those 
exposed either to hard water or to 
deaerated soft water. 

To determine the effect of graphi- 
tization on their mechanical strength, 
all specimens were fractured in a 
testing machine. From the data so 
obtained moduli of rupture were cal- 
culated, using (a) the over-all dimen- 
sions of the specimens and (b) the 
dimensions of only the ungraphitized 
portion of the specimens. These val- 
ues are catalogued in Table I. 

To check on these results, blank 
flanges that had been in service for 
about 125 months, at comparable lo- 
cations in another system, were re- 
moved and samples were cut from 
them. These samples were of the 
same dimensions as those cited in 
Table I. From each flange two sam- 
ples were obtained: one from the dry 
side and the other so that one flat 
side was the original wetted surface 
of the flange. The results of rupture 
tests for these samples are given in 
Table II. 


Aerated & Deaerated 
Acidulated Acidulated 
Soft Soft’ Water 








(c) (d) 


Fig. 1. Photomacrographs of cross-sections of gray iron test bars immersed for 3 years 





Graphitized 
surface 


Contacted 
only by 
soft water 


These data (in Table II) intimate 
that, even in hard water, graphitic 
corrosion may have occurred, but to 
an insignificant amount. If this were 
true, then it would seem to follow 
that cast iron exposed for a longer 
period of time should yield significant 
results. To check this postulate, a 
sample was obtained from a 30-in, 
water main after 64 years of service. 
However, no evidences of graphitic 
attack could be found. This main 
handled the same water as was sup- 
plied to the zeolite systems from 
which the graphitized specimens were 
obtained. 

Field Observations 


The photomacrographs in Fig. 2 
are on opposite sides of the gate from 
an 8-in. valve in service for 8 years 
in a by-pass line. One side of this 
gate, the pitted surface, had been in 
contact with hard water, while the 
opposite side had been in contact 
with the same water after zeolite 
softening. A similar valve removed 
from a comparable location in an- 
other system demonstrated the same 
phenomenon. 

Figure 3 shows 2 check-valve 
bracket that had been in zeolite 
softened, aerated, weakly-acid water 
for 5 years. While the photomacr- 
graphs of Fig. 4 disclose that a poor 
grade of malleable iron was 
more importance is attached to the 
large black areas, believed to be the 
end products resulting from graphitic 
attack. It is generally held that mal- 
leable iron is not susceptible t 
graphitic corrosion, but these 
ings seem to challenge such a contet 
tion. 

Apparently the exact mechanism 
of attack of cast-iron resulting in sul 
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ducive to graphitic corrosion of gray iron . 


Applies especially to systems involving zeolites, acids and degasification 
cast iron in such systems . . . Laboratory tests of cast-iron test bars 
check valve parts .. . What causes graphitic corrosion? 





. . . Analysis of graphitic corrosion of 
. . « Field observations of gate valve and 
... It is essentially the result of oxidization . . . Con- 
clusions are that in zeolite-acid water treating systems, quiescent soft waters laden with oxygen are most con- 


. . Part I, October issue discussed the pattern of corrosion; subsequent 


articles will cover performance of materials in systems scheduled, of metals in handling chemicals, comparative tests 








Fig. 3. Check valve bracket, of malleable 
iron, after 5 years’ service 


face graphitization has never been 
definitely defined.+ It is postulated 
that graphitic corrosion is the re- 
sultant of electrochemical reactions 
wherein graphite and cementite con- 
stitute the cathodes and ferrite the 
anodes of tiny galvanic cells (3). 
Baur and Wetzel (4) concluded that 
galvanic action and stray current 
electrolysis accelerate the rate of at- 
tack. 

The photomicrographs of Fig. 5, 
show three stages in the process: (a) 
attack of the ferrite grains, (b) 
growth of the “graphite” area, and 
(c) advanced attack wherein the nor- 
mal metal structure has been re- 
iA bibliography on the Graphitic Cor- 
rosion of Cast Iron appears at the end of 


this article. The numbers in parentheses 
tefer to it. 


Table I. Moduli of rupture for test bars 





Fig. 4. Micro- 

structure of mal- 

leable iron from 

corroded bracket 
of Fig. 3 





placed with reaction products. The 
latter, Stumper (3) has shown, con- 
sists of small amounts of carbon and 
other metalloids and large amounts 
of ferrous and ferric oxides. Thus, it 
is indicated that graphitic corrosion 
is essentially the result of oxidiza- 
tion. 

If oxidization is the chemistry in- 
volved, and if the rate of the reac- 
tion is governed electro-chemically, 
then it would seem that for graphitic 


Fig. 5. Photomicro- 
graphs disclosing 
three stages in the 
process of graphiti- 
zation 





Moduli of Rupture (1) 


TYPE OF WATER INVOLVED 
A Hard Water (Municipal Supply)........... 
B “A” after Zeolite Softening.............. 
C “B" plus Acid Addition and Aeration...... 
D Same as “C” but Deaerated.............. 
0 Non-exposed Specimen ................. 


_ 3 wi 


(1) Modulus of rupture, R (in psi) = Sone 


Where w = loads in pounds to cause failure 
1 length of span — inches 
width of test bar — inches 
(a) Ust h = thickness of test bar — inches 
(b) Us ng over-all dimensions of test bars. 
sing dimensions of ungraphitized portion of test bars. 


es 


b 


Lal 





’ 
~h oe 








attack to occur (a) the contacting 
solution must be an _ electrolyte 
that is oxidizing in nature and (b) 
such an electrolyte must be in inti- 
mate contact with the iron. 

In Table III are summarized the 
data which the aforementioned the- 
ory indicates influenced attack of the 
test bars shown in Fig. 2. From this 
summary, it appears that when hard- 
ness-imparting salts were present 
(and presumably therefore, produce 








(a) (b) Table II. Moduli of rupture for samples cut from blank flanges (1) 

42,600 42,600 

23,800 50,900 Moduli of Rupture 

24,500 45,000 Ib per sq in. 

49,800 49,800 TYPE OF WATER INVOLVED (2) (3) 

34,900 34,900 A Hard Water (Municipal Supply)............. 36,660 40,370 
B “A” after Zeolite Softening................. 27,990 31,170 
C “B” plus Acid Addition and Aeration.......... 14,450 44,520 
OD Seme as “C” but Deserated......... 2.22... 35,950 33,310 





(1) Flange had been in service about 125 months. 
(2) One flat side of these specimens was the wetted surface of 


the flange. 
(3) The specimens cut from outside (dry) side of flanges. 
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DETAIL OF CHECK VALVE 


Fig. 6. Check valve location and cross-section of valve 


a protective film on the metal) no 
attack took place even when large 
amounts of oxygen were present; 
that when such protective films were 
absent and large amounts of oxygen 
were present, graphitic attack oc- 
curred at a rapid rate; that when 
little or no oxygen was present, cor- 
rosion did not occur even in the ab- 
sence of protective films. 

Except for one point, the above 
seems to offer a satisfactory explana- 
tion for attack of the test bars. The 
exception has to do with specimen 
(c) Fig. 1, which is noted to be at- 
tacked on two edges and unattacked 
on the opposite edges. 

While searching for an explanation 
for this phenomenon, it was observed 
that the top of a cast-iron disc from 
a check valve (handling the same 
type of water as surrounded speci- 
men (c) Fig. 1), was graphitized on 


Test Bor 





Grophitized 
UnottocKed 


° 





Flow 








Fig. 7. Sketch showing installed position 
of sample (c) of Fig. 1 


the top side and virtually unattacked 
on the bottom. 

The valve in question was installed 
as shown in Fig. 6. From the latter 
it is clear that when the pump oper- 
ated, water at a high velocity trav- 
ersed the bottom (unattacked) side 
of the disc; when the pump stopped 
(the valve closed), water was at rest 
on the top of the disc. 

The implication that flow velocities 
influence graphitic attack, an obser- 
vation also made by Bauer and Wet- 
zel, inspired a critical examination of 
the positions in which the test bars 
(Fig. 2) were installed. This re- 
vealed that specimen (b) Fig. 1 had 
been submerged in a large tank, 
whereas specimen (c) had been lo- 
cated in a pipe line in the manner 
shown in Fig. 7. It is believed that 
the unattacked edges were those 
which faced the flow stream. 


Conclusions 

From these observations, it appears 
that in zeolite-acid water treating 
systems, quiescent soft waters laden 
with oxygen are most conducive to 
graphitic corrosion of gray iron. 

Those acquainted with the chemistry 
of the corrosion of ferrous materials 
will readily recognize that iron or 
steel specimens exposed to such con- 
ditions can experience only limited 
losses in weight. As such, “mild” 
corrosion will be indicated. Even so, 
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Table III. Factors that determined rate of graphitic attack and chemical characteristics 
of solution contributing to graphitization 





Conduc- 
tivity 
TYPES OF WATER INVOLVED (1) 


02 pH 


R 
ppm Value Temp (2) 





“Graphitizing” Waters 





Zeolite Softened Water........... 260 11 7.6 50 30 

Zeolite Softened & Acidulated Water 300 6 6.2 60 35 
“Non-Graphitizing” Waters 

Hard Aerated Waters............. 250 1 74 50 None 

Soft Deaerated Water............ 290 >0.02 8.7 215 None 

(1) Microhms at 25 C. 

(2) Growth of Graphite Layer—Inches per Year x 1000. 
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it is clear that cast iron exposed ty 


just such an environment may fp 


subject to sufficient graphitic attac, 
to reduce its mechanical strength , 
significant amount. This is an insjqj. 
ous type of corrosion, since its extent 
is not likely to be disclosed by visyaj 
inspections. 


(To be continued) 


NEW BOILER, GENERATOR, FOR 
LAKE LINDEN COPPER PLANT 


IMPROVEMENTS at the power plant 
of the Calumet & Hecla Consolidate 
Copper Co. at Lake Linden, designeg 
to increase the capacity from 220K 
kw to 24,000 kw are under way. 

In considering this project, the 
company called in the Chicago firm of 
Vern E. Alden company, engineers, to 
make a survey and analysis. Their 
investigation, covering a period of 
three months, showed that a saving 
of approximately $300,000 per year 
in operating costs could be effected, 

The changes involve a_ pulverized. 
fuel Riley boiler which will be erect. 
ed in the Lake Linden plant. This 
boiler is rated at 206,500 lb of steam 
per hour at 850 psi and 825 F. It will 








New equipment will eliminate this 


have a capacity to furnish steam for 
present operations, the proposed new 
turbine, and also will have available 
steam for the Calumet mill if addi- 
tional milling facilities in excess of 
present requirements are needed. 

The new equipment will consist of 
a 7,500 kw Allis-Chalmers non-con- 
densing turbine operating at 850 psi 
and exhausting at 160 psi. This tur- 
bine, operating at 3,600 rpm, will 
drive, through a reducing gear, 4 
6,000 kw, 13,800-v generator which 
will feed into the system. Mounted 
on the same shaft will be a 1,700 kw 
2,300-v generator and auxiliary drives. 
The exhaust from this topping tur 
bine will flow to either No. 1 or No.2 
turbine units. It is estimated that 
this combination will produce power 
at a coal consumption of slightly less 
than one pound per kw. 

In addition to the new equipment 
No. 1 and No. 2 turbines will be thor 
oughly overhauled and brought back 
to near the original operating effi 
ciency. An agreement has been made 
with the Alden company for the pur 
chase and erection of this plant. 

It will take about two years t 
complete this work. 
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The Spreader Stoker Today 


Present development and history . . 


. How the underthrow and overthrow 


types operate . . . Considerations to be observed in furnace design and in- 


stallation . 
jets .. . Cinder reinjection 


. . Stationary, dumping, and traveling grates 


.. . Overfire air 


. .. Operator cautions . . . Wide capacity range 





MONG THE different kinds of coal 

burning equipment available for 
use under power boilers, the spreader 
stoker is meeting with increasing ac- 
ceptance, particularly in industrial 
plants, using poor quality coal. Its 
ability to burn poor quality coal is 
one reason for its popularity. Other 
reasons are: simplicity of operation, 
the ability to burn an unusually wide 
range of fuels, flexibility in handling 
widely fluctuating loads, high rate 
attainable with little clinkering tend- 
ency, and the low maintenance with 
high efficiency. 

The war and coal strikes have 
made users of coal cautious when 
selecting coal burning equipment to 
be sure to get the stoker that will 
handle the widest range of fuel. 

From the end of the war to date 
there have been several hundred 
spreader stoker installations made. 
Ninety per cent of these installations 
were in the food, chemical, and paper 
processing industries, where wide 
swings in the load demand consider- 
ation. 

In operation at this time are plants 
varying in size from 10,000 to 250,000 
1b of steam per hr. Not only in capac- 
ity is the range wide but also in pres- 
sure, varying from low pressure 


heating boilers to steam generators 
operating at 1250 psi. 









Aside from the main reasons men- 
tioned, there are several other fac- 
tors about spreader stokers that are 
attractive to the purchaser and op- 
erator: namely, low initial cost, light 
foundation requirements, small 
amount of boiler room space re- 
quired, ease of installation in present 
boilers. 

Spreader stokers are not new. 
They were developed and used in 
Europe, Canada, and the western 
United States for at least 50 yrs. 
The basic principle of operation is 
sound but as long as good coal was 
available in most places at low cost, 
development lagged. In recent years, 
with the coal becoming poorer, inter- 
est increased in the spreader stoker 
until today it has reached a high 
state of development. 

Early types were little better than 
hand firing and were used mostly 
on small installations or where the 
coal to be burned was of poor qual- 
ity but right at hand. The early 
types used standard natural draft 
grates with the usual large air open- 
ings and with practically no regula- 
tion of coal and air supplies. Control 
of the spread was not uniform be- 
cause of the crude design of the 
rotor blades. They were really noth- 
ing but mechanical shovels. 

Today the spreader stoker is a 











finely engineered piece of fuel burn- 
ing equipment. Years of experiment- 
ing enabled designers to produce the 
correct angle of the rotor to achieve 
perfect spread, feeder control that 
covers the full range of operation, 
and grates specifically designed for 
the problems involved with the poor 
grades of fuel usually used. 

Essentially, a spreader stoker con- 
sists of a flat grate, fixed or travel- 
ing, together with a means for 
spreading the coal uniformly over 
the entire grate area. In the mechan- 
ical type of spreader stoker this is 
usually accomplished by means of a 
rotating wheel (Fig. 2), carrying 
blades which scatter the coal over 
the grate area. Naturally, some of the 
coal burns in suspension, but most 
of it burns on the grates in the usual 
manner. In the pneumatic type of 
spreader stoker, which will not be 
considered here, compressed air scat- 
ters the coal over the grate. 


The Spreader Stoker 


The heart of the modern spreader 
stoker consists of three parts, the 
hopper, the feeder, and the spreader 
rotor itself. 

The hopper, the sides of which 
should have an angle of 35 deg. or 
more, is of standard construction 


with smooth interior surfaces to pre- 





Fig. 1. Spreader stoker with power operated dumping grate. 
The plenum chamber and ash pit are combined (Courtesy of 


Detroit Stoker Co.) 


Fig. 2. Spreader stoker with traveling grate. The plenum cham. 
ber is zoned. Ash discharges over front end into ash pit (Cour- 
tesy of Bros Boiler Co.) 
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Fig. 3. Rotary feeder for underthrow 
spreader stoker (Courtesy of Combustion 
Eng. Co.) 


vent the high percentage of fine par- 
ticles from sticking. The coal flows 
by gravity to the feeder plate or 
chain. 


Feeders are of three basic designs, 
the bar, chain, or rotary (Fig. 3). 
The bar type is by far the most com- 
monly used (Fig. 4). In this type 
the coal falls onto a plate that has a 
reciprocating bar sliding back and 
forth on it. A linkage connected to 
the bar varies the length of the stroke 
and in this manner controls the rate 
ot feed. The feeder plate can be 
moved in and out to change the spill- 
ing point at which the coal hits the 
rotor blades. Both adjustments men- 
tioned can be performed manually 
at the front of the stoker. Inclusion 
of these controls in the automatic 
control system is simple (Fig. 6). 


The chain type of feeder usually 
has a gear driven chain with blades 
at right angles to the chain travel 
thus carrying the coal to the rotor in 
a positive motion. The speed of the 
chain may be varied from the outside, 
while running, to suit load conditions 
and the adjustment of the throw 
changed to suit the fuel. 

The rotary type of feeder utilizes 
a rotor with staggered blades that 
push the coal onto the rotor of the 
spreader. The rotor of the feeder can 
also act in a minor capacity as a 
crusher, The speed of this rotor is 
varied to suit the load. 

There are several spreader stokers 
being built today, the only outstand- 
ing difference being that a few are of 
the underthrow type but most are of 
the overthrow type. Breaking it down 
even further is the design of the 
blades. Some consist of one solid 
blade running across the rotor, others 
are in segments, each segment being 
curved or angled slightly different 
than its neighbor. One has the blades 
mounted in slots in which the blade is 
free to move in and out, thus com- 
pensating for any wear that may re- 
sult from contact with the coal, and 
to allow fairly large foreign articles to 
pass without damaging the spreader. 

An important feature of blade de- 
sign is the angle the blade makes 
with the rotor axis (Fig. 4). The pur- 
pose is to achieve an even spread 
across the grate so that combustion 
is even and no section of the grate 
burns faster than the others. There is 
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a variation here, too, between the 
stationary and dumping grates (Fig. 
1), and the traveling grates (Fig. 2). 
A larger size of coal burning on a 
traveling grate would necessitate ad- 
justment of the spreader to throw 
the heaviest lumps were they would 
have the longest travel time on the 
grate. Large sizes of coal may re- 
quire reducing the speed of the rotor 
as much as ¥%. These adjustments 
would be necessary to hold down 
the amount of combustible in the 
ashpit. 

The drive for the feeder and 
spreader is practically always com- 
bined to the same driving motor or 
turbine (Fig. 5). In the case of the 
traveling grate models at least one 
manufacturer has the spreader, 
feeder, and the grate driven by the 
same machine. The hydraulically 
driven units can be controlled from 
full capacity to a complete stop with 
the driving motor still running. 

The feeder housing, feeder, and 
rotor, are directly exposed to the 


LB ry cS 
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Fig. 4. Spreading rotor of overthrow type. 

Note various angles of blades, also the 

feeder plate and bar (Courtesy of Riley 
Stoker Corp.) 


heat of the fire and some method of 
cooling is necessary to keep the tem- 
perature down and prevent burning 
of the parts. Either water at a pres- 
sure or air at several inches of water 
pressure will accomplish the cooling 
satisfactorily. 

Dust around the boiler room must 
be kept off the moving parts and this 
is done by immersing the moving 
parts of the feeder in oil and cover- 
ing the whole unit with a light weight 
metal casing (Fig. 6). 


Grates 

Three different types of grates can 
be used with the spreader stoker, 
the size of the unit usually being 
the determining factor, although, the 
grade of coal used may have a bear- 
ing on the choice. 

For small units, where the rate of 
burning is not so large, the station- 
ary grate can be used. This is a sim- 
ple, inexpensive installation. Because 
the ash may be on the grate for 


periods up to eight hours provision ° 


must be made to allow for expansion 
and possible growth resulting from 
the ash. Most makers have grate 
cooling fins which extend into the 
windbox from each grate section. 


Dumping grates, either hand op 
power operated, make up the greatest 
number of installations because they 
are in the medium size range. The 
design of the grates has a strong jn. 
fluence on the combustion turbulengg. 
and efficiency. The air admission 
ports amount to about 10 per cent ¢ 
the total grate area. This results 
low velocity and a crisscrossing 
the air streams. Some manufacturers 
have tuyere type grate bars, other 
have flat bars. In the end it is the lack 
of clinkering, low air velocity, ang 
good turbulence, that dictate ft 
choice of grate design. Power dum 
ing grates use either steam or 
cylinders for dumping (Fig. 1). 

Traveling grates, with a few ex 
ceptions, have only just been intros 
duced to use with the spreader stoker 
They are of the same basic const; 
tion as the standard traveling grate 
but the air admission ports and 
design of the individual grate bar 
are different (Fig. 7). The speed 
also slower than the standard grate 
being from 1 ft to 4 ft per hr, 
grate may travel toward either 
front or back. The drive for the graj 
is either a small electric motor @ 
turbine, geared (Fig. 6) to the gi 
gear at a ratio of about 5000 to 
varying to 73,000 to 1. There are 
few grates that utilize the steplegm 
feature of hydraulic transmission, 

Nearly all the grates, stationary, 
dumping, or traveling, are zoned off 
in the air chamber under the grate 
(Fig. 2). There may be only 
zones on the small units and thre 
on the larger ones. This is acros§ 
the grate on traveling grates but on 
dumping and stationary units the 
zone runs with each section of the 
grate, so that the air may be cut off 
while the fire is being cleaned on that’ 
section, thus holding down the ex 
cess air in the furnace. With the 
traveling grate the zones are spaced 
to aid combustion with the proper 
percentages of air, because the thick- 
ness of the fuel bed varies as the 
grate travels. 

With the quality of coal what it 
is today the selection is of the stoker 


Fig. 5. Spreader stoker feeder driving 
mechanism with automatic control (Coot 
tesy of Riley Stoker Corp.) 
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SUN DIESEL LUBRICANT... 


Used in Six Diesels in Big Eastern Power Plant, Keeps Rings Free in Steady Day-and-Night Operation 


A well-known heavy-forging plant operates six Diesels. Running side by 
side, the engines furnish an ideal testing ground for Diesel oils. A well- 
known brand of oil was being used when, a few years ago, tests were 
made on a Sun “Job Proved” Diesel lubricant. 


Consumption of the Sun Oil was 10% less than that of the other, 
and after careful study of all the factors involved, the management 
standardized on Sun for all six Diesels. 


After more than a year of running on a 24-hour-a-day basis (more 
than 9,000 hours) one of the engines was shut down for inspection. All 
tings were found clean and free. There was no sludge, no hard carbon. 


Records like this are being made consistently in plants where Sun 
“Job Proved’’ lubricating oils are used. You can rely on these oils to keep 
your Diesels, turbines, steam engines and other power equipment operat- 
ing steadily and safely with minimum time-out for maintenance. For full 
information call your Sun office or write Department PP-11 


SUN OIL COMPANY - Philadelphia 3, Pa. 
enada: Sun Oil Company, Ltd.—Toronto and Montreal 
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to fit the fuel rather than the reverse. 
That is why the spreader stoker has 
the most universal application. It 
can, and will, burn coal varying from 
semi-anthracite to lignite. A coal 
with a low ash—high volatile rating 
is considered best, particularly in re- 
lation to the fly-ash problem. 

Present installations are burning a 
variety from low volatile, high Btu 
(14,000) down to lignite containing 
40 per cent moisture and under 7,000 
Btu per 1b. Coking and non-coking 
coals give equally good results. When 
using a stationary or dumping grate 
it is best to burn a coal with a low 
ash content so as not to have to clean 
the fire too often. 

Generally, the grade of the coal is 
not ¢o important as the size. There 
is much discussion on sizing but the 
generally accepted best size is % in. 
X 0 in. for use in most installations. 
In the largest furnaces it may be nec- 
essary to use a larger size to reach 
the back of the grate at the same 
rotor speed. Larger and smaller sizes 
may be burned but they create differ- 
ences in combustion that call for 
changes in adjustment. The larger 
sizes would result in more burning on 
the grates with a lower fly-ash carry- 
over but a greater loss in combustible 
in the ash pit and possible clinkering. 
The smaller sizes, such as bug dust, 
would have the opposite effect. With 
the traveling grate a higher ash con- 
tent coal can be burned because the 
depth of the ash on the grate varies 
but slightly. 


Fly-ash 

Because as much as 50 per cent of 
the fuel is burned in suspension the 
carryover of fly-ash may be consider- 
able, especially with a high volatile 
content coal. This presents several 
problems, but none that cannot be 
solved. If combustion rates per sq ft 
become too high, for too long periods, 
erosion and slagging of the tubes may 
result. Cinder traps are generally de- 
signed by using baffles to change di- 
rection and slow down the velocity of 
the gas and thus allow the carbon 
particles to drop out. Before reaching 


Fig. 6. Power 
dumping grate un- 
der spreader stoker 
with full automatic 
combustion centro] 
(Courtesy of De- 
troit Stoker Co.) 


the stack the gas passes through a 
cyclone separator which catches prac- 
tically all of the particles still flow- 
ing that the cinder traps did not halt. 
This unburned material is then re- 
injected into the furnace by air pres- 
sure for more complete burning. If 
the fly-ash gets too heavy it may re- 
sult in a deposit building up on the 
blades of the induced draft fan, throw- 
ing it out of balance and causing 
vibration. 


Overfire Air 


Nearly all spreader stoker manu- 
facturers favor, and insist upon, in- 
stallation of overfire air jets. (Fig. 8.) 
These may be either air or steam, 
but air is favored. Important is the 
fact that it is the high velocity, not 
the volume of air, that is wanted 
from these jets. The best location for 
the jets must be determined by each 
installation, although, in general, a 
jet in each corner is usual practice. 
Properly located and with sufficient 
pressure the turbulence created by 
the jets can make a decided differ- 
ence in the combustion. The design 
of the jets themselves is sufficiently 
interesting and important to demand 
a separate article. 


Ash Disposal 

The type of grate used will usually 
determine the method of ash disposal. 
The stationary grate, of course, must 
be cleaned by hand and the ashes re- 
moved externally, either by water 
trough or hand. The dumping grate 
has a regular ash pit under it (Fig. 1) 
and anyone of several methods may 
be used to carry the ash away. One 
point that is favorable to the disposal 
is that the ash is friable and easily 
handled. There are very seldom any 
clinkers. 

The traveling grate empties into 
a pit at the front or rear of the fur- 
nace (Fig. 2). This is the easiest grate 
from which to handle the ash as it is 
friable and non-clinkering and will 
flow along with water pressure or 
vacuum without undue clogging. 

One of the outstanding reasons for 
the popularity of the spreader stoker 


is its adaptability to present boilers 
without too much redesigning of the 
furnace. About all that has to be done 
is to remove any bridge walls, olq 
grates or stokers, and the front of 
the furnace. In the case of a low get 
HRT boiler it might be necessary to 
dig down a short way in order to 
provide space for a combustion cham. 
ber of proper size. 

The forced air supply is brought 
into the plenum chamber either from 
the rear or side, whichever is most 
accessible. In the case of a new boiler 
it is often possible to place the fan 
and air ducts right in the walls of 
the boiler. 

The most desirable furnace condi- 
tions are: high rectangular shape; no 
ignition arches; waterwalls to increase 
the radiant heat transfer, lower the 
gas temperature, and protect the re. 
fractories. Volume should be enough 
to give a maximum furnace liberation 
of 30,000 to 35,000 Btu per cu ft, 

Care must be taken that the water. 
wall is not so extensive as to cool the 
furnace too much and so retard com. 
bustion. Usually the waterwall tubes 
are spaced on centers of twice the 
tube diameter (Fig. 2). 

One very important point is to de. 
termine whether the breeching to the 
stack and the stack itself will handle 
the full output of the stoker. The 
spreader stoker can pick up rating 
so fast that experience has shown 
that it may produce more products of 
combustion than can be safely han- 
dled and a pressure may develop, 
burning the parts. 

The grate design and size must 
consider whether the grates are of 
the traveling, stationary, or dumping 
type. If the grate is of a traveling 
type the area can be smaller because 
the ash is being continuously cleaned, 
and so does not cut down the air 
flow. For best combustion results the 
rate in lb per sq ft is 40 lb. This 
can go as high as 55 lb per sq ft for 
short peak loads. A continuous over- 
load may result in slagging and ero- 
sion of the tubes at the entrance bank 
due to the high velocity. At normal 
rating the velocity is low (35fps) 
enough so that this doesn’t happen. 

The only practical limitation on 


7. Grate bar for traveling gral 


Fig. 
™ of 


showing crisscross air pattern (Courtesy 
Bros Boiler Co.) 
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units using the spreader stoker is 
the depth of the furnace. To date 
that depth is 14-15 ft but one manu- 
facturer has experimented and found 
that coal can be thrown with the 
spreader up to 24 ft. They are build- 
ing one at this time that will have a 
traveling grate with a 20 ft length 
in the furnace. 

When planning an installation it 


is imperative that the ash-disposal 
system be considered. This will vary 


with the type of grate. The dump 
and traveling grates are the only two 
that require an ash pit of some kind. 
With the dump grate this is usually 
the lower part of the plenum cham- 
ber, while with the traveling grate it 
is in the form of a hopper at the 
discharge end of the grate. Water 
is usually used to carry the ash away 
from the pit, but where the unit is 
high enough trucks of various kinds 
may be used (Fig. 1). 

It is feasible to include air preheat- 
ing equipment (Fig. 8) to increase 
efficiency of combustion. It is recom- 
mended that the air temperature be 
held to 400 deg or less. This pre- 
heated air may be used for the cinder 
reinjection system, but is not recom- 
mended for the overfire air. 

Soot blowing, when the boiler is 
equipped with overfire air and cinder 
reinjection, is held to a minimum. 
Some plants report that they only 
have to blow soot after a sustained 
period of heavy loads. The use of 
retractable soot blowing elements is 
becoming more widespread where this 
stoker is in use. Since it is only nec- 
essary to use the blowers at certain 
times, maintenance costs are kept 
down by using the retractable ele- 
ments. 

Operation 

The spreader stoker requires less 
attention than some other types of 
stokers on the part of the operator. 
Aside from the water and steam end 
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Fig. 8. Independent 
drives for feeder 
and rotor, and trav- 
eling grate. Note 
preheated air pipe 
(Courtesy of De- 
troit Stoker Co.) 


the operator has two main points to 
keep check on. One is the spread of 
the coal on the grate. With the sta- 
tionary and dumping grates. the 
spread should be even across and up 
and down the grate. This will be 
affected by a change in the size of 
the coal, which may arise from 
changing from one coal to another or 
be the result of segregation in the 
hopper when using wet coal. A con- 
siderable variation in the load will 
also have an effect. 

The other point the operator has 
to keep in mind and check frequently, 
is the cinder reinjection system. If 
this is automatic or continuous he 
doesn’t have to watch it so close, but, 
as in a small plant, it may be inter- 
mittant depending upon the operator’s 
schedule and the load. In connection 
with this it is important that the 
operator be notified of any changes 
in the coal supply or of impending 
wide swings so he can compensate 
for them immediately. 

The overfire air is usually continu- 
ous and as such demands just routine 
checking to keep operating properly. 

Control of the spread is important 
because if it should get off the grate 
serious burning and slagging can re- 
sult that will materially cut down the 
continuous operating time. If, as has 
happened, the cinder reinjection air 
pressure should become too strong it 
may cross the furnace completely and 
impinge on the opposite wall, slag- 
ging it, and if unobserved eventually 
eroding the tubes or refractory. 

The traveling grate calls for the 
spread in a different way than the 
other two grates. Since most of these 
grates travel to the front of the 
furnace it is necessary that the larg- 
est lump be thrown to the rear so 
they will have the longest possible 
burning time on the. grate before 
being dropped to the ash pit. The 
grate speed should be regulated so 


that all combustible matter is thor. 
oughly consumed. This will vary with 
the grade of coal but will run on the 
average from 7 per cent to 15 per 
cent. Cases are on record where the 
unburned particles were as little as 
3% per cent of the ash. 

Since the traveling grate runs con. 
tinuously there is no problem there 
to cleaning ashes. With the station. 
ary and dumping grates there are qa 
few. The stationary grate is cleaned 
by hand with a hoe and bar. The 
dumping grate is dumped into the 
ash pit, cleaned of any clinkers, and 
returned to service. Both of these 
operations are preceded by shutting 
off the feeder for the section to be 
cleaned, allowing the fire to be 
burned out and then closing the 
forced air damper nearly all the way 
to prevent admission of excess air to 
the furnace. The ash deposit can be 
allowed to reach a depth of 4-6 in, 
before cleaning is necessary. It is 
advisable not to clean the grates be. 
fore the 4 in. depth is reached as 
too-frequent cleaning may cause 
burning of the grates. The ash is an 
insulator and should be used as such. 

Maintenance of the motor, fan, 
grate, and stoker bearings should fol- 
low recommendations of the makers 
unless otherwise determined. The 
water or air pressure on the feeder 
jackets should be checked at regular 
intervals. Failure to do this will put 
the feeder and spreader rotor out of 
action in a short time. 


SUBSTITUTION of a national water 
policy for the present piecemeal de- 
velopment of water programs, to 
eliminate jurisdictional conflicts and 
confusion and to insure maximum 
benefit from “this element of wealth 
which is as much a national resource 
as the country’s minerals,” was re 
cently discussed in a report by Dean 
Thorndike Saville of New York Uni- 
versity’s School of Engineering, be- 
fore fellow members of the Board of 
Direction of the ASCE. 

The Society’s recommendation for 
a nationwide survey of the country’s 
water resources, made last April, was 
endorsed and made the subject of 
Resolution No. 1 adopted by the Na- 
tional Water Conservation Confer- 
ence in Kansas City, Mo., in Septem- 
ber. 

“The point is,’ continued Dean 
Saville, “that there is no point 
merely in continuing the discussion. 
For, while the arguments rage, Con- 
fusion continues to pile upon confu- 
sion. What is needed is a broad study 
leading to establishment of a national 
policy, with clearly defined positions 
for all subdivisions of government i 
a co-operative effort between the 
various states and the federal gover 
ment; with the public completely 
protected and assured of econ 
planning and construction of watet 
projects by unbiased reviews by 
gineers who have no continuing 
terest in such developments.” 
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By JOHN I. YELLOTT 


The Gas Turbine Power Plant—VI 


Analysis of various existing gas turbine plants from point of view of their 
functions . . . Four major fields already entered by gas turbine are: plants 
supplying hot or cold air but no power; plants supplying air and generating 
power; plants generating power with no utilization of exhaust energy; plants 


to generate power and process heat . 


. . Characteristics of each type... 


Operation of the Houdry process gas turbines vital in establishing commer. 


cial importance of gas turbine . 


. 


The gas turbine as a refrigeration 


machine . . . Development of the gas turbine as a prime mover . . . Industrial 
gas turbine power plants to produce both power and process heat to be 
discussed in next and last article of this gas turbine power plant textbook 


Director of Research, Locomotive Development Committee, Bituminous Coal Research, Inc. 





HE FIRST ARTICLE of this se- 

ries (POWER PLANT ENGINEERING, 
January, 1947) gave a brief summary 
of the principal types of gas turbine 
power plants. Succeeding articles 
discussed the components of a gas 
turbine plant—air compressors, heat 
exchangers, combustors, and turbines 
—and showed how preliminary esti- 
mates of plant performance can be 
made. This article will present a 
classification of existing gas turbine 
plants with respect to the functions 
they perform. 

Although the gas turbine is in its 
technological infancy, enough expe- 
rience has been acquired in the oper- 
ation of certain types to enable the 
future possibilities of this prime 
mover to be evaluated. 

it is important that the limitations 
as well as the advantages of the gas 
turbine plant be well understood, for 
its future development will depend 
upon wise selections of the uses to 
which the early units are put. 

Four major fields of usefulness have 
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GEAR DRIVEN 
COMPRESSOR 
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already been’ successfully entered 
by the gas turbine plant, each field 
being one where its characteristics 
give it a marked advantage over 
other prime movers. These four fields 
may be defined in the following 
terms: 

I. Plants to supply hot or cold 
air for other prime movers, jet 
propulsion, or chemical processes, 
with little or no power to be de- 
veloped. 

II. Plants to supply air and to 
generate some power. 

III. Plants to generate power 
for land, marine, and _ aircraft, 
with no utilization of the kinetic 
energy of the exhaust. 

IV. Plants to generate power 
and process heat. 

In addition to these major divi- 
sions, there are a number of experi- 
mental plants which are worthy of 
mention. A future application that 
must be borne in mind is the utiliza- 
tion of the heat which will be avail- 
able in nuclear energy piles. Nothing 
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Fig. 1. The aircraft turbo-supercharger (General Electric Co. and Minneapolis-Honeywell Co.) 
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definite can be said of this applica- 
tion at this time, although it seems 
unlikely that nuclear energy plants 
will challenge fuel-burning units in 
the near future. 


I. Air Supply Systems 

The “gas” that drives the open- 
cycle turbine is atmospheric air, to 
which varying amounts of combus- 
tion products have been added. In 
the early days of the gas turbine 
plant, compressor capacities and effi- 
ciencies were so limited, and allow- 
able turbine inlet temperatures so 
restricted, that it was impossible to 
obtain any net power from the shaft. 

There are, however, many applica- 
tions where the generation of power 
is not required, but where there is 
need for a steady supply of air in 
large volumes at moderate pressure 
for the combustion of liquid or solid 
fuels. Foremost among such applica- 
tions is the aircraft engine super- 
charger, which boosts the pressure 
of the air being supplied to piston 
engines so that their performance will 
not fall off as the plane rises into 
higher and rarer air. The pioneering 
efforts of the late Dr. Sanford Moss 
at the close of World War I, and in 
the years which intervened before 
the second World War, resulted in 
the development of the exhaust-gas 
turbine-driven supercharger to the 
point where literally hundreds of 
thousands were used by the United 
States air forces. 

In principle, the turbo-supercharger 
is quite simple, for it consists only 
of a single-stage, full-admission tur- 
bine through which the hot exhaust 
gases are discharged. The turbine 
wheel, rotating at very high speed, 
drives a single-stage centrifugal com- 
pressor, which delivers air at mod- 
erate pressure through an air-cooled 
heat exchanger to the engine. Figure 
1 shows its general principle of oper- 
ation, with the waste gate which al- 
lows the turbo-charger speed and 
output to be regulated by ‘dumping’ 
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Good Equipment, 
Correctly Applied? 


dustrial HAT IS THE BASIS of effective conditioning of 
it to be boiler feedwater makeup .. . 

textbook Long experience in conditioning boiler water in 

thousands of high and low pressure power plants 

qualifies Allis-Chalmers to assist you in selecting the 

best process and the right equipment for your plant. 

Allis-Chalmers recommendations are unbiased be- 

cause they provide a complete line of water condi- 

— tioning equipment including Hot and Cold Process 

Softeners, Sodium and Hydrogen Zeolite Softeners, 

Degasifiers, Deionizers, Chemical Proportioners, and 




































































applica- Oil Removal and Water Filters. 

it seems For prompt help, call your nearest A-C office or 
y plants write: ALLIS-CHALMERS, MILWAUKEE 1, WISCONSIN. 
units in x * * 


Illustrated below are component parts of Allis- 
Chalmers Hot Process Lime-Soda Softening System. 


le open- Bulletin 28B6611 offers complete details. A 2340 
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FILTER TANK with water col- CHEMICAL MIXING tank with 
lecting and distributing system proportioning assembly and ag- 
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in chemical treatment when com- moved. Vernier adjustment permits ties for effective chemical reac- 
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Fig. 2. “Bootstrap” combustion unit used in 
coal-burning gas turbine tests at Battelle 
Institute 


the excess exhaust to the atmosphere. 
The story of the development of the 
turbo-charger was told by Dr. Moss 
(1, 2—references at end of article) 
and his paper contains a comprehen- 
sive bibliography of articles relating 
to the early history of the gas tur- 
bine. 


Turbo-Chargers and Turbo-Jets 


The vital importance of the turbo- 
charger in military aircraft caused 
the National Defense Research Coun- 
cil to sponsor a broad investigation 
of high-temperature metals, and the 
alloys which resulted will be widely 
used in the gas turbine power plants 
that are now being built. The simi- 
larity of the typical turbo-jet engine 
to the turbo-supercharger is evident, 
and the rapid development of jet- 
propelled aircraft owes much to the 
pioneers who perfected the turbo- 
charger. 

Combinations of compressors, com- 
bustors, and turbines have been 
widely used in laboratories to supply 
air for experimental purposes. For 
obvious reasons, the term “boot- 
strap” is applied to arrangements 
such as that of Fig. 2, where a com- 
pressor is driven by a turbine to 
which it supplies the necessary air 
through a combustor. The turbine- 
compressor combination can be 
started by a small jet of compressed 
air, and, after the fuel is ignited, the 
unit can become self-sustaining if the 
pressure drop between the compres- 
sor and the turbine is kept small. 

The turbo-charger has also become 
virtually standard equipment on 
high-performance Diesel engines. In 
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this service, long life is essential, and 
materials are used that are capable 
of operating continuously for 100,000 
hours (ten years). The Elliott-Buchi 
turbo-charger, one of the most widely 
used, is shown in Fig. 3. 

The Buchi system (1, p. 45) differs 
from the Moss aircraft turbo-charger 
in establishing special timing of the 
Diesel engine cylinders, separating 
the exhaust periods so that the im- 
pulses will act independently and 
successively against the turbine 
blades. This separation is possible 
because the Diesel has fewer cylin- 
ders and runs at a far lower rotative 
speed than the aircraft engine. 

Other combinations of compres- 
sors, piston engines, and _ turbines 
have been proposed, in which the 
turbine is used to generate some or 
all of the required power output. The 


Fig. 4. The gas. tur- 

bine used as an air- 

craft cabin cooling 
refrigerator 
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esses. Figure 4 shows one possible 
combination, in which a large volume 
of air is compressed and then cooled 
by an air-swept heat exchanger, A 
part of the air is then expanded 
through a small but efficient turbj 

where work is extracted from the air, 
chilling it and supplying part of the 
necessary compression work. The re. 
mainder of the air from the inter. 
cooler goes to the aircraft engine and 
is exhausted through a second tur. 
bine, which supplies the additional 
work needed to drive the compressor. 


Velox Boiler Important in Gas-Turbine 
Development 


The Velox boiler, Fig. 5, played an 
important part in the development of 
the gas turbine power plant (3, 4), 
A product of many years of work by 
the Brown Boveri Co. on the Holz. 
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piston engine is used primarily to 
drive the supercharging compressor. 
Very high thermal efficiencies are 
predicted for these systems, but they 
are limited to fluid fuels. Mechanical 
difficulties of considerable magnitude 
also exist when attempts are made 
to gear the piston engine and the 
exhaust-gas turbine to the same 
shaft. 

Variations of the turbo-charger can 
be used to secure cold air for testing 
aircraft components, cabin cooling, 
and, eventually, for industrial proc- 


Fig. 3. The Elliott- 
Buchi_ turbo-super- 
charger for diesel 
engines (Elliott Co.) 


warth explosion-cycle gas turbine, 
the Velox boiler might be described 
as a supercharged steam generator. 
The axial-flow compressor draws in 
atmospheric air and raises its pres- 
sure to about 35 psia. The air then 
enters the combustion chamber where 
liquid or gaseous fuel is burned. 
Water walls lining the combustion 
chamber absorb some of the heat re- 
leased by the burning of the fuel. 
The combustion products pass up- 
ward from the bottom of the flame 
zone through a large number of small 
passages between the water-filled 
tubes, which are located in this an- 
nular space. The combination of high 
velocity, small diameter of gas path, 
and super-atmospheric pressure re- 
sults in a very high over-all rate of 
heat transfer, reducing the gas tem- 
perature to about 1500 F, and the 
pressure to 33 psia. 

Under these conditions the gases 
flow downward through the super- 
heater, which they leave at about 31 
psia and 900 F. Next, the gases en- 
ter the multi-stage reaction turbine, 
where the pressure drops to 165 
psia, and the temperature is lowered 
to 700 F. The turbine drives the com: 
pressor directly, and a small motor 
is geared to the same shaft. This 
motor is used for starting the set 
but under favorable conditions of 
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E LAVAL Oil Purifiers keep 

the turbine oil free from harm- 
ful impurities at Southwest Works, 
Sanitary District of Chicago. Cen- 
trifugal force frees the turbine oil 
of both troublemakers — dirt and 
water. Turbine oil at this large 
plant is continuously purified and 
hence always in condition to give 
maximum protection to the power 
units in the plant. 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 
DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DELAVAL COMPANY, Limited, Peterborough, Ont. 


¢ 


In power plants of all sizes, a 
De Laval Oil Purifier is the most 
effective turbine oil maintenance 


unit. Dirt and water are thrown 
out of the oil by centrifugal force, 
the water being continuously dis- 
charged, the dirt collecting in the 
bowl, outside of the zone of purifi- 
cation. With a De Laval centrifugal 
machine, the efficiency of purifica- 
tion is as high at the end of a run 
as at the beginning. 


@ Write for Bulletin 400. Free. 
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outside air temperature, it can act as 
a generator to produce useful power. 


The exhaust from the _ turbine 
passes through an economizer before 
it is discharged to the atmosphere. 
The feed water is pumped through 
the economizer to the inlet of a cir- 
culating pump, which forces large 
quantities of water upward through 
the water walls and the convection 
tubes in the annular gas outlet pas- 
sage. The mixture of steam and wa- 
ter passes to the separator drum, 
where the water is whirled out of the 
steam, which then goes on to the su- 
perheater. 

The Velox boiler operates at very 
high efficiency, and it is characterized 
by compactness, light weight, and 
rapid response to load changes. Sev- 
eral hundred Velox steam generators 
have been installed in stationary 
plants, and one locomotive has been 
built with this type of boiler. 


II. Plants to Supply Air and to 
Generate Some Power 


Many industrial processes can 
operate more efficiently if they can 
be supplied with large volumes of 
compressed air. The supplying of 
this air is usually very expensive, 
however, and a large steam plant is 
required to provide power for the 
compressors. That the gas turbine 
can fill this need effectively is dem- 
onstrated by its application to the 
large number of Houdry fixed-bed 
catalytic oil cracking units now in 
use throughout the world. 


In this process, high-octane gaso- 
line is made by passing vaporized 
heavy oil through beds of pelleted 
catalyst. As the oil is cracked and 
converted to gasoline, the excess car- 
bon remains behind on the catalyst 
as coke. At intervals of about 10 
minutes, this coke must be removed 
from the catalyst by a process of 
controlled combustion called regener- 
ation. By using compressed air for 
regeneration, the coke removal is 
speeded up and made more complete, 
while the equipment is much smaller 


STEAM 
SEPARATO 








than it would have to be for atmos- 
pheric pressure operation. 


The apparatus used in the Houdry 
process is shown in Fig. 6, adapted 
from the paper on this subject (5) by 
J. E. Evans and R. C. Lassiat. An 
axial compressor supplies air at 
about 60 psia to a preheater, which 
raises its temperature to about 750 F. 
The air is introduced to the cases 
where it burns off the coke deposits 
on the catalyst pellets. The products 
of combustion leave the case at about 
850 F, 55 psia, and pass through the 
turbine where enough work is done 
to drive the compressor and to pro- 
duce up to 900 kw of excess power. 


Molten salt is circulated through 
the cases to recover much of the 
heat given off during regeneration; 
process steam is generated by passing 
the salt through a boiler. The com- 
bustor shown between the cracking 
oase and the turbine is used only for 
starting up the unit, as is the pre- 
heater burner in the compressed air 
line. By using multiples of three 
cracking cases, one is always kept on 
the line while a second is being re- 
generated and the third is being 
vacuum-purged. 


Importance of Houdry Process 
Gas Turbines 


The successful operation of gas 
turbine power plants in the Houdry 
process has been of the utmost im- 
portance in establishing the commer- 
cial value of this new prime mover. 
The first Houdry unit, of Brown- 
Boveri manufacture, was installed in 
the United States in 1936 by the Sun 
Oil Co. at Marcus Hook, Pa., and it 
has been in virtually continuous serv- 
ice since that time. In a comprehensive 
report on Houdry process gas tur- 
bines (6), A. E. Pew, Jr., reported on 
the operating record of 26 units, 6 
of Brown Boveri and 20 of Allis- 
Chalmers manufacture. The max- 


imum time off due to turbine trou- 
bles was 3.10 per cent for one unit, 
in which the thrust bearings failed. 
Substitution of Kingsbury type thrust 
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Fig. 5. Principle of operation of the Velox boiler (Brown Boveri Corp.) 
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Fig. 6. The gas turbine in the Houdry oil 
refining process 


bearings for the ball bearings orig- 
inally supplied has virtually elimi- 
nated this difficulty. 

Abrasion of the stationary blades 
has been observed in some installa- 
tions in which leakage of powdered 
catalyst has taken place. It is ap- 
parent from appearance of the tur- 
bines that the solid particles were 
thrown out by centrifugal force to 
the turbine casing, where they cut 
away the roots of the first rows of 
fixed blades. A battery of small me- 
chanical separators has been installed 
on one unit that had experienced this 
difficulty. Preliminary tests indicate 
that the abrasive solids are being re- 
moved to such an extent that no fur- 
ther cutting is taking place. 

It was the excellent record of the 
Houdry units, which operate on solid 
fuel, that encouraged the Locomotive 
Development Committee to under- 
take the work on the coal-burning 
gas turbine which was described in 
Part VI, POWER PLANT ENGINEERING, 
September, 1947. The Allis-Chalmers 
plant, which is now on order for one 
of the L. D. C. experimental locomo- 
tives, is quite similar to the largest 
of the Houdry units. 


The Prop-Jet Turbine 


Another very important power- 
plus-air gas turbine plant is the 
propeller-driving gas turbine, which 
uses its exhaust for jet propulsion. 
Prop-jet units of many types are now 
under development in the United 
States and abroad. Best known of 
the American designs is the General 
Electric TG-100, which uses an axial- 
flow compressor to supply air through 
a number of small, individual com- 
busters to a single stage turbine. 
The turbine drives the compressor 
directly, and supplies power through 
a reduction gear to a variable-pitch 
propeller. The exhaust from the tur- 
bine, which is wasted in straight 
power units, forms the jet which also 
helps to drive the plane. 

English manufacturers are work- 
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CONSERVATIVE DESIGN means 


FURNACES... 


with sufficient volume and wa- 
tercooling to satisfactorily burn 
the full range of coals econom- 
ically available in your local- 
ity for the next 25 years. 


PULVERIZERS... 


of sufficient capacity to 
maintain design rating of 
steam units with hardest 
structure coals. 


STOKERS... 


with sufficient grate 
fold -To Mm CoM oh el (° ME) 44-1 
sive fuel bed temper- 
atures. 


A New Era in EXIT T As a result, furnaces were designed with 


; sufficient volume and watercooling so that 
These modern postwar units rang- 


ing in size from 10,000 to 1,000,000 
pounds of steam per hour were de- 
n solid 


motive signed from the ground up for WIDE pulverizer capacity, or stoker grate area, 
FUEL FLEXIBILITY. 


to insure adequate fuel flexibility. 


(furnace) exit-gas temperatures will not 
exceed ash-fusion temperatures on the oxi- 
dizing basis. Likewise the units have ample 


To protect against any contingency of 
normal and abnormal coal supply, prac- 
tically all these modern installations were FUEL SPECIFICATIONS 
designed to conform to the following basic Basic Maximum and Minimum Valves 
maximum and minimum fuel specifications. Maximum Moisture 
These specifications are not actual coal Maximum Volatile 
analyses. Instead, they are tolerance ee: Oe 
values, which provide factors of safety to ena cont 

Minimum Grindability (Hardgrove) 
assure high capacity, troublefree, econom- Mickeumn AdleGeltening Toupeeutere 
ical operation with a wide range of coals. ¥ 
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Fig. 7. Full-size model of the General Electric 4800-hp oil-fired plant for locomotive drive 


ing on other forms of the prop-jet 
system, one of which uses a first tur- 
bine to drive the compressor, and a 
second turbine to drive the propeller. 
Another variant on the same general 
idea is to use the turbine to drive a 
“ducted fan,” which is essentially an 
enclosed propeller which forces addi- 
tional air through the engine nacelle 
to the jet, and thereby creates addi- 
tional thrust. Students of jet propul- 
sien theory and practice are advised 
to read references (1) and (7) in the 
Bibliography, as well as to study the 
literature of the aircraft industry. 


Blast Furnace Application 

Still another type of plant which 
is designed primarily for air supply 
is the blast-furnace blower set which 
has been proposed, with several units 
now in service, by Brown Boveri 
(4, 8). Blast furnaces require very 
large volumes of air at pressures 
from 20 to 35 psig. It is customary 
to obtain this air by using a steam 
turbine to drive a multi-stage cen- 
trifugal blower. By using a large 
axial compressor, the blast air can 
be extracted at any desired pressure 
and the remaining air, further com- 
pressed, put through a heat ex- 
changer (regenerator) and then a 
combustor, and used to drive the tur- 
bine, which will power the compres- 
sor. The blast furnace gas, cleaned 
of its dust, can be compressed in a 


a 


Fig. 8. The Westinghouse 2000-hp expe 


small auxiliary compressor and used 
as the fuel in the combustor. A 
somewhat similar solution has been 
proposed by Dr. Meyer (4) to the 
problem of supplying air to large 
wind tunnels. 

In summary, wherever large vol- 
umes of compressed air are required 
at moderate pressure, a gas turbine 
plant can usually be designed that 
will supply the air and make use of 
the exhaust after the air has served 
its purpose. Single compressors can 
supply up to 100,000 cfm at pressures 
up to 75 psia, and the required power 
can often be obtained without the 
expenditure of additional fuel making 
use of waste heat from the process. 


Ill. Plants Intended Primarily to 
Generate Power 


The goal of gas turbine designers 
has been the development of a plant 
which could attain a thermal effi- 
ciency high enough to enable it to 
compete with other prime movers. 
This goal was reached during the 
1930’s, with the simultaneous appear- 
ance of alloys with ability to with- 
stand 1100 F and compressors with 
efficiencies above 80 per cent. Since 
turbines of excellent efficiency had 
been perfected for use with steam, 
and combustion under pressure pre- 
sented no particular problems for 
liquid fuels, all the components were 
at hand to produce for the first time 









timental oil-fired gas turbine plant 
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a gas turbine power plant which 
could take its place with the steam 
plant and the Diesel engine. 


Neuchatel First All-Power Unit 


The Brown Boveri Company was 
the pioneer in this field, and their 
4000-kw plant at Neuchatel, Switzer. 
land, was the first gas turbine cep. 
tral station plant. Put into operation 
as a peak-load unit in 1939, this ip. 
stallation used the open cycle with 
no regeneration, intercooling or me 
heat. It was intended to serve aga 
bomb-proof, water-free emergency — 
unit, and detailed reports of test, 
conducted in July, 1939, by the late 
Dr. Aurel Stodola, were the first pub.” 
lished data on gas turbine power 
plant performance. Operating with a 
maximum turbine inlet temperature 
(tr:) of 1067 F, and a pressure (pp) § 
of 61 psia, the unit delivered 4021 kw 
at the generator terrninals, or 4184 
kw at the coupling. For fuel, 4338 Jb 
of 18,257-Btu (lower heating value) 
oil were burned per hr, giving a fuel 
consumption of 1.04 lb per shaft 
kwhr, or a thermal efficiency of about 
18 per cent (based on the lower 
heating value of the oil). Full load 
efficiency of the turbine was 88.4 per 
cent, while the compressor efficiency, 
based on the air temperature rise, 
was 86.6 per cent. 

To a steam power plant engineer, 
a thermal efficiency of 18 per cent is 
not too impressive until he realizes 
that no water was used by the plant. 
The Diesel engineer would expect a 
thermal efficiency almost twice as 
high as the 18 per cent attained by 
Neuchatel, yet he would have diff- 
culty in burning the heavy and cheap 
oil which the Swiss turbines have 
burned successfully; and he can have 
no hope of burning the coal which 
will be the future fuel for many gas 
turbines. 














The Neuchatel unit proved that E 
the gas turbine can serve as an iso- wat 
lated plant for peak-load or stand-by E 
service. This type of operation re- me 
quires for economic success that the boi 
prime mover be low in first cost, sim- the 
ple in operation and maintenance, r 
quick in starting, and not too par- ; 
ticular as to fuel. High thermal eff- " 
ciency is not important, because the I 
kilowatt hours generated will be few _ 
in number, and fixed charges are far a 
more important than operating cost. 

Where no cooling water is available, Cc 
as in mountainous or inland 1loca- 
tions, and where locally produced \ 


gas, oil, or coal are the logical fuels, 
the simple open-cycle turbine will be 
worthy of careful consideration. 


GE and Westinghouse Power Turbines ( 


The General Electric Co. is now 
completing the construction of 4 
4800-hp plant, Fig. 7, designed to 
burn heavy oil and to be suitable for 
powering a large locomotive. The 
Westinghouse Electric Corp. now has 
under test a 2000-hp unit, Fig & 
various components of which have 













In dim light, the medi- 
eval alchemist pursued 
his dream . . . transmuta- 
tion of mercury into gold. 
Today, atomic energy re- 
verses the dream...turns 
gold into mercury. Thus 
creative science changes 
pace to meet the needs 
of a modern world. 
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NOW...DEARBORN BOILER WATER TREATMENT 
SCALE FROM FORMING! 


Even the first steps taken by Dearborn in treatment of boiler When scale interferes with the efficiency of your boilers, call 
water were far from a speculative dream. the Dearborn Engineer. That scale can be disintegrated. Proper 
Early Dearborn chemists found, after analysis of the boiler treatment will prevent further scale formation. 
water, that a proper combination of chemicals would dissolve He’ll make a study of operating conditions. Boiler water sam- 
boiler residue, and thus save many a scale-clogged boiler from ples will be analyzed. A treatment program will be mapped out 
the scrap heap. for you. If mechanical feeding is necessary, he’ll help you select 
ntenance, Later research proved that boiler water can be conditioned to the proper equipment. And, even then, he won’t be through. 
be: rt prevent scale from forming ! Periodic call-backs and co-operation with you will help you keep 
ause the In the cradle of these ideas, Dearborn’s vast, scientific, pre- your boilers scale-free, permanently. 
1 be few sent-day enterprise of boiler water treatment and engineering , No ancient alchemy here! Just the Dearborn way of prevent- 
s are far service was nurtured. : ing boiler trouble . . . the modern way. 
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Fig. 9. Model of the Elliott high-efficiency gas-turbine marine power unit 


been shown in previous articles of 
this series. Each of these units shows 
the strong influence of the jet-propul- 
sion aircraft gas turbines which 
these companies designed and built 
during the war. The General Elec- 
tric unit is similar in arrangement to 
their TG-180 axial-compressor jet 
unit, which powered the plane now 
holding the world’s speed record. The 
Westinghouse unit is similar to their 
Yankee jet engine, and it is also par- 
ticularly designed for multiple mount- 
ing in a large locomotive. Each unit 
will burn heavy oil with an efficiency 
several times higher than any com- 
petitive water-free plant that can 
burn this grade of fuel. 

The General Electric turbine will 
use 1400-F inlet air temperatures, 
but its two stages will be of the im- 
pulse type, with a high temperature 
drop in each stage. The calculated 
first stage bucket temperature at the 
pitch-line is only 1160 F, whereas, if 
eight reaction stages were to be used, 
the first row blades would run at 
1360 F. Thus the loss in turbine effi- 
ciency is expected to be adequately 
compensated by the gain in cycle 
efficiency due to the higher tempera- 
ture. The details of the design (11) 
of this plant show particular care in 
reducing pressure loss to a minimum. 
No regenerator is used, although the 
turbine and compressor could evi- 
dently be rearranged to include a 
heat exchanger, a large single com- 
bustor, and a fly ash separator for 
use with coal. 

The Westinghouse set (12) was 
built as an experimental turbine de- 
signed for long life, compactness, and 
light weight. A maximum turbine 
inlet temperature of 1350 F was se- 
lected, with a pressure af 75 psia. 
The compressor uses 20 stages with 








12 per cent chromium steel blades, 
which discharge through 12 cell-type 
combustors to an 8-stage reaction 
turbine. Two 1000-hp generators are 
driven through a _ single-reduction, 
double-helical gear. Heavy oil has 
been successfully burned with air- 
atomizing nozzles in the combustors. 
The unit can be brought up to oper- 
ating speed with 80 kw cranking 
power in one minute. 


Elliott and Allis-Chalmers Power Turbines 

An entirely different line of attack 
was chosen by the Elliott Co. (13) 
in their experimental marine unit, 


Heat exchanger 








which was formally demonstrated in 
July, 1945. This plant was designed 
for high efficiency and so it employs 
two Lysholm positive-displacement 
compressors with one stage of inter. 
cooling and a reheater. With turbine 
inlet temperature limited to 1230 F 
and a reheat temperature of 1207 F, 
this unit has shown a thermal effi- 
ciency on test of 29.5 per cent, which, 
at an output of 2500 kw, is a very 
creditable performance. The plant is 
designed to drive a propeller, through 
a reversible transmission from its 
low-pressure turbine, with the high- 
pressure Lysholm compressor on the 
same shaft. The high-pressure tur. 
bine drives only the low-pressure 
compressor. 


The Allis-Chalmers Mfg. Co. has 
produced for the Naval Engineering 
Experiment Station at Annapolis, 
Maryland, a plant in which the com- 
pressor-drive turbine and the power 
turbine operate in parallel, with sep- 
arate combustors and a common ex- 
haust through a large regenerator, 
The power turbine, shown as Fig. 10 
on Page 120 of the July, 1947, issue 
of PoWER PLANT ENGINEERING, has 
operated successfully at 1500 F, the 
highest temperature yet attained by 
any other than aircraft turbines. 


American and English gas turbine 
builders are now turning their atten- 
tion toward power turbines, as con- 
trasted with the jet propulsion: units 
which occupied their attention dur- 
ing the war. The Brown Boveri Co., 
operating in neutral Switzerland, has 
been continuing to pioneer in high- 
efficiency, moderate-temperature cen- 
tral station and industrial power 
plants. Their plants, all with a top 
temperature of 1100 F, range in size 
(8) from a 1200-kw, 23 per cent 
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Fig. 10. Arrangement of the Brown-Boveri central-station unit for Burcharest, Rumania. 
on the test floor at Baden 
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Ask for Bulletin C103! 





November, 1947—POWER PLANT ENGINEERING—Chicago, 11! 133 


XUM 





BROWN BOVER 


Fig. 11. 


thermal-efficiency (at the generator 
terminals) unit for Alexandria, 
Egypt, to a 40,000-kw combination 
for operation at Beznau, Switzerland. 
This largest of all present-day gas 
turbine is intended primarily for win- 
ter baseload service when the run- 
off on a hydro system is low. The 
combination of low ambient air tem- 
perature, cold water for intercooling, 
and regeneration will result in a ther- 
mal efficiency of about 34 per cent. 


Brown-Boveri and Escher-Wyss Units 


A 10,000-kw single-reheat, double- 
intercooler regenerative plant for 
Lima, Peru, is expected to reach a 
thermal efficiency of 27.5 per cent 
with 86 F ambient air. This type of 
plant is likely to find usefulness in 
central stations, and so a diagram 
is given in Fig. 10 which shows the 
arrangement of its components. 

The closed-cycle plant has been 
the subject of much discussion, but 
the 2000-kw plant built and tested by 
the Escher-Wyss Co. of Zurich, 
Switzerland is the first of this type 
to go into actual service. Tests made 
on December 13 and 14, 1944, by Pro- 
fessor Quiby, of the Swiss Federal 
Institute of Technology, showed a 
specific fuel consumption of 0.614 Ib 
of 18,450 Btu oil (lower heating 
value) per kw hr at the generator 
terminals, which represents a ther- 
mal efficiency including auxiliaries of 
31.6 per cent. When it is realized 
that the best steam plant efficiency 
yet reported is the 31.7 per cent of 
the Port Washington, Wis., 80,000-kw 
reheat steam turbine plant, it is evi- 
dent that the gas turbine has come 
a long way in a relatively short time. 


Present Status of Gas Turbine Power Plant 


To summarize the present position 
of the gas turbine plant as a power 
generator, it is apparent that open- 


View of a 10,000-hp Brown-Boveri unit assembled for test at Baden 


cycle combinations can be built for 
output up to 25,000 or 30,000 kw, by 
using multiple compressors, inter- 
cooling, and reheat. Much larger 
units can unquestionably be built if 
the closed cycle is used. Where power 
requirements range from 2,000 to 
20,000 kw, where water is scarce, 
and where heavy oil is the economi- 
cal fuel, the gas turbine is a logical 
answer. When the coal-burning gas 
turbine plant becomes a reality, many 
other applications will be opened up, 
such as mine-mouth plants, lake and 
coast-wise shipping, and locomotives. 

Space has not permitted an ade- 
quate treatment of the problem of 
part-load operation of gas turbine 
plants. An excellent discussion of 
this subject was given by Rohsenow 
and Hunsaker (15) for a two-shaft 
plant such as that installed by Allis- 
Chalmers at Annapolis. This type of 
plant, with a 60-cycle alternator 
driven at constant speed by the power 
turbine, is the most promising for 
public utility service, since it offers 
a compromise between constant tem- 
perature, variable speed operation 
which gives optimum part-load effi- 
ciency, and constant speed operation 
which is necessary to maintain con- 
stant frequency. 


IV. Plants to Produce Both Power and 
Steam for Process, Heating, Etc. 


It is in this field that the gas tur- 
bine is most promising to industrial 
plants, for heat is even more impor- 
tant than power to many industries. 
By making use of intecoolers, with 
several compressors in series, and by 
using the turbine exhaust for waste- 
heat boiler operation, very effective 
combinations can be obtained. The 
gas turbine possesses the advantage 
of throwing away all of its unusable 
heat at relatively high temperature 
levels, which means that much of it 


can be reclaimed in the form of 

steam or hot water. Details of various ~ 

combinations of gas-turbine and heat 

absorbing components, for industria] 

application, will be given in the next 

and concluding article of this series, 
(To be continued) 
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AN ADAPTATION of the proximity 
fuse which set off explosive charges 
as shells approached their targets is 
being developed for industrial appli- 
cation to detect moving objects. 


WarTIME SHORTAGES forced the 
Japanese to substitute pure iron freed 
from gases for molybdenum, nickel 
and other unobtainable metals in 
electron tubes, but this technique 
may be useful in our peacetime in- 
dustry. 


PREPARATION OF specimens for ex- 
amination by the extreme power of 
the electron microscope employs the 
fastest rotational speed ever pro- 
duced: 123,000 rpm is reached by a 
special type of motor designed to 
operate a microtome for slicing ex- 
cessively thin sections of specimens. 





Quartz CRYSTALS for use in elec- 
tronic and optical instruments, hith- 
erto obtainable only from rare aad 
scattered natural deposits can be 
cheaply synthesized by a new proc- 
ess. 





A New Type of glass, sensitive t0 
ultra-violet light, offers important 
possibilities as a medium for the 
photographic preservation of precious 
records and as a decorative medium. 
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We announce the trade name BEACON COAL for the 


nee §Mous line of quality coals which has for many years been marketed 
, hith- ; 


under the KOPPERS name. 


EASTERN GAS AND FUEL ASSOCIATES, COAL DIVISION 
PITTSBURGH * BOSTON + CHICAGO + CINCINNATI + CLEVELAND + DETROIT + NEW YORK + NORFOLK + PHILADELPHIA * SYRACUSE 












HEAVY DUTY 
STEAM COILS 






NEW! 








Write for Bulletin No. B-1318 Division of American Rapiator & Standard Sanitary conroranon 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICH. 
In Canada: CANADIAN SIROCCO CO., LTD., WINDSOR, ONT. 
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Not one, but...F. I VE types of 


HOT PROCESS 
WATER SOFTENERS 




























Send the 
coupon 
for full 


information 


LIQUON has developed FIVE types of Hot Lime- 
Soda Water Softeners to be sure of having 
exactly the right type for every requirement... 
a typical example of LIQUON COMPLETENESS 
in Water Treatment Processes and Equipment. 


No matter what your plant conditions, LIQUON 
can therefore provide the most effective and 
economical Hot Process installation. 


Each type of LIQUON Hot Process Softener 
operates with a deep bed of suspended precipi- 
tated sludge through which the treated water 
percolates, 


This LIQUON sludge-blanket principle produces 
a clearer water and uses less chemical than 
older types of settling tank softeners. It also 
reduces silica more efficiently. 


The COMPLETENESS of LIQUON Service ex- 
tends to EVERY requirement for liquid condi- 
tioning. Whatever your water softening or 
clarifying needs, consult LIQUON for authorita- 
tive advice and modern equipment, based on 
more than a quarter century of experience. 
Your inquiries are invited, without obligating 
you in any way. 













LI UID LIQUID CONDITIONING CORP., 114 East Pri Linden, N. J. 
~~ Without obligating me in any way, ples + ‘ature on your Hot Process 
Water Softeners. _ Or "et 
ONDITIONING inci cee" 
“— ger eRALO eae ae ed ee ae ee i a a ae a a 
conroraTion CORPORATION TITLE. ... — I TO eee ey pee Re 
NER Peco id nian h y SUAS on a wn Sa ksihad oe Tete ea aaa 
114 East Price Street, Linden, N. J. I 89 ol oak ti SD Rae ia in MR kee aia li wi ae Py ad a as 6 ar a a a 
Engineering Service Representatives in Principal Cities PPE-11-47 
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POWER FROM WASTE 
WOOD FOR WELDWOOD 


CONVERSION OF waste wood into 
steam power, has just been realizeg 
by the Algoma, Wisconsin mill of 
the United States Plywood Corp, 

The steam for the new 750-kw tur. 
bine generator is supplied by three 
500-hp water tube, water wall boil. 
ers, with operating pressure of 209 
psi, using natural draft. The three 
boilers will carry the extreme peak 
load of the plant which is anticipated 
for only a few months of the year 
This will allow repairs on any one 
of the boilers at any time except 
during this extreme peak. 

Each boiler has a dutch-oven fur. 
nace that efficiently burns “hog fuel”, 
reduced to chips by special knife and 
hammer type machines. The wood 
waste is conveyed on a Continuous 
system through the “hogs” and di- 
rectly into the dutch-oven furnaces, 

Planer shavings and sawdust are 
picked up from the production ma. 
chines by a network of suction pipes 
which pneumatically convey the ma- 
terial to the large cyclone-type sepa- 
rators on top of the power plant 
building. From the separator the 
solid wood fuel drops by centrifugal 
force and gravity to the furnace, 

A unique system of handling and 
burning the sander dust reduces the 
explosion hazard of this fine dust. The 
dust is stored in suspension in a sep- 
arate cyclone-type separator and re 
lay fan system. A portion of the duct 
through which this suspended dust 
passes is equipped with an electronic 
“eye” so that when the mixtur 
reaches the right density, it automat- 
ically switches a valve that discharges 
the combustible material through a 
special dust burner which acts like 
a blow torch in the combustion cham- 
ber of the furnace. 

Fuel oil burners furnish auxiliary 
energy for peak loads. A 250,000 gil 
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for increased production...lower operating costs 
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INDUSTRIAL 
LUBRICANTS 


Boston * Charlotte, N. C. 
Chicago + Detroit 
Pittsburgh ¢ Philadelphia 
Tulsa 
TIDE WATER 
ASSOCIATED 
OIL COMPANY 


17 BATTERY PLACE = 
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NEW YORK 4.4.7 


For increased production . . . top 
efficiency ... lower operating cost, 
give your machines superb lubri- 
cants — Tycol Engineered oils and 
greases. Tycol lubricants are made 
to meet every lubrication need of 
industry — from roll neck greases 
for steel mills to spindle oils. 
Each Tycol lubricant is scientifi- 
cally engineered to meet specific 
service conditions. In every step, 
from selection of crudes to blend- 
ing of the finished product, Tycol 


lubricants are processed to provide 
maximum lubricating efficiency 
which means greater economy, 
longer machine life for every type 
of equipment. 

Tide Water Associated engineers 
are thoroughly experienced in all 
phases of industrial lubrication. 
Let them help you in selecting the 
Tycol lubricant best suited to your 
specific need. Write, or wire your 
nearest Tide Water Associated 
Office for complete information. 


LUBRICATION—‘‘ENGINEERED TO FIT THE JOB”? 


November, 1947—POWER PLANT ENGINEERINC—Chicago, Ill. 139 





For a SAFER, CLEANER PLANT 


HEAVY DUTY PORTABLE UNITS 
AND STATIONARY SYSTEMS 
ENGINEERED TO YOUR NEEDS 





Vagrant dust, ash and other particles that 
wander about your plant are a peril to pro- 
duction and to workers’ health .. . a cause 
of damage to equipment. The 100% effec- 
tive and quick method to rout them is Hoff- 
man Vacuum cleaning—long the standard 
dust removal equipment of leading power 
companies. Portable or stationary systems 
that clean during operation—save time and 
manpower. Get the facts today, without 
obligation. 


WRITE FOR SURVEY AND DETAILS 


U.S.HOFFMAN tiircesrion 


AIR APPLIANCE DIVISION, 101 FOURTH NTs NEW YORK 3, N.Y. 
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fuel oil storage tank is north of the 
plant. 

In case of an emergency, electricity 
is avaiiable from a nearby municipal 
plant, which supplies the small Sun. 
day load when it is more economica] 
to buy current than to generate it 
with the turbo-generator. 


COLD TREATMENT OF METALS 


TREATMENT of metals by cold at 
temperatures ranging down to —120 
F is looked upon by many metallur. 
gists as one of the most important de- 
velopments brought about by the 
pressure of wartime production in the 
field of metal working. Cold treat. 
ment supplements heat treatment in 
hardening, stabilizing and shrinking 
of metals, and while it has already 
proved highly valuable in prolonging 
tool life, in preventing changes in 
metals through aging, in stepping up 
shrink-fit operations and in testing, 
the development is still considered 
experimental in the metal industry. 

Temperatures as low as —120F 
are maintained with the Deepfreeze 
principle of refrigeration with equip- 
ment capable of removing 1,000 Btu 
per hr when the work is immersed in 
a convection fluid. This rapid rate of 
heat absorption gives faster shrink- 
ing, testing and treating of metals at 
a considerable saving. 

Cold treating practice is now find- 
ing greatest use as a means of hard- 
ening and stabilizing tool and die 
stocks, gauges, studs, etc. Uniformity 
of hardness is improved and hardness 
is often increased. Retained austenite 
is eliminated through the complete 
transformation of austenite to mar- 
tensite which occurs during the sub- 
zero treatment. 

The life of drills, cutters, gears, 
etc., is being increased as much a 
100 per cent through cold-treating 
practice, thus allowing longer use be- 
tween sharpening. Precision instru 
ments and gages, which formerly 
were aged for several years before 
use, are now stabilized by cold treat 
ing in a matter of hours. Heat and 
press fit for the assembly of male 
and female parts has been outmoded 
by the shrink-fit assembly method 
made possible through the use of sub 
zero temperatures. Numerous aif 
craft parts, such as radio receivers 
and transmitters, oxygen masks and 
operating instruments, which may be 
affected by extreme cadd of high alti 
tudes are being tested by these tech 
niques. 

The post-war possibilities of cold 
treating of metals and other malt 
rials used in industry are é 
promising. With wartime pressult 
relaxed, further research and 
mentation in cold treating Pp 
to develop limitless applications # 
industry. ; 

—Abstracted from “Instrumé® 
tation,” Brown Instrument Co. 
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STEAM CONDENSERS - AIR EJECTORS 
COOLING TOWERS - HEAT EXCHANGERS 


OF PHILADELPHIA 
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Only in a Quimby do you get 
all these essential features 


Full- herringbone 
driving gears 


R s —- 
Jhb ddd dea: 






£ All bearings 
anti-friction 
“WE B. : 
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SCREW PORTER ROTEX 


‘Better Bult 
EQUIPMENT 
NZ 
CENTRIFUGAL 


When you buy a QUIMBY you get a pump made 
by a pump manufacturer backed by 53 years ex- 
perience in designing and building. pumps. Write 
for Bulletin S-204, 


Remember, there is no substitute for a Quimby! 


Quimby Pump Division 


H. K. PORTER COMPANY, Inc. 


PITTSBURGH 22, PENNSYLVANIA 


District Offices 


_ 


in Principal Cities 
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NE OF THE major difficulties in the determing. 
tion of the wear of machinery surfaces has beep 
the lack of a convenient method for accurately measyr. 
ing the amount of material worn off. Among the meth. 
ods that have been widely used are weighing and megs. 
uring the dimensions of parts before and after wear, and 
determination of the amount of worn material found in 
the lubricant after operation. Even under ideal condj- 
tions these methods have serious limitations. Investiga. 
tions conducted at the National Bureau of Standards 
under S. A. McKee led to the adaptation of a diamond 
indentation method of measuring wear. As a result a 
sensitive measuring instrument, the McKee Wear 
was developed to measure extremely small increments 
of wear, as little as 0.00001 in. under favorable condi. 
tions—considerably less than with other methods. By 
applying to the working surfaces narrow diamond. 
shaped markings that show a definite change in one or 
more readily measurable dimensions after relatively 
small amounts of wear, the gage provides a determin. 
able indication of wear at the point where the marking 
is made. 


* * * 


XPLOSIVE DISSOCIATION, a new process for ex. 
ploding cereal grains and legumes by means of com. 
pressed air or other gases has been announced by the Mid- 
west Research Institute of Kansas City, Mo. The procedure 
has obtained a preferential segregation of husks, bran, 
germ and endosperm in wheat, grain sorghums and oats. 
Grain, under pressure, when fed through a nozzle ina 
pipe, is shattered by the instantaneous release of pressure 
within the pockets of the grain. While the apparatus com- 
pares in some respects with that used to obtain the flash 
pulverization of coal, the action of the grain is drastically 
different. In the explosive dissociation process, by varying 
pressures and pressure contact periods, almost any desired 
end point can be obtained. Patent rights have been applied 
for in the name of the regional industrial research organ- 
ization. Plans are under way for the construction of a 
$100,000.00 pilot plant at the Institute in cooperation with 
cereal processors to test the procedure on a commercil 
scale. 


* * * 


NEW SPENCER stereoscopic shop microscope i 
specially designed and built to expedite numerous 
industrial operations where minute details must k 
closely observed. Developed to improve quality contra, 
the microscope is exceptionally useful in varied indus 
trial operations: injection jet drilling, precision griat 
ing, hand broaching, fine engraving, watch escapements 
small parts inspection, die sinking, lens mounting and 
many other toolmaking, fabricating and  inspectioo 











processes. Where minute details are involved, magait 
cation is desirable to assure precision in production 

inspiration without undue eyestrain. Yet magnificatio 
alone does not solve the problem. Depth perceptioa 
must not be lost. Actually a microscope for each ef 
the new Spencer shop microscope provides both stert? 
scopic vision and magnification of minute parts de 
tails. The magnified image is seen right side up soi 
not inverted, so that operations can easily be perf 

under the instrument. 
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end of the war, FLUOR succeeded in developing and maintaining adequate 


parts ... without having to lower FLUOR quality standards by resorting to 


accordance with their construction or operating schedules, not a single plant has 


delivered on time... every time! 


You can order your FLUOR Cooling Tower with every assurance that it will be 


delivered without delaying your construction or operating program. 
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“Be Sure with FLUOR” means just what it says. 

















FLUOR Counterflow Cooling Towers FLUOR Aerator Cooling Towers 






FLUOR PRODUCTS — Cooling Equipment, Mufflers, Gas Cleaners, Pulsation Dampeners 
SERVICES — Designers & Constructors of Refinery, Chemical & Natural Gas Processing Units 


THE FLUOR CORPORATION LTD., Los Angeles 22, California « NEW YORK * PITTSBURGH * KANSAS CITY * HOUSTON * TULSA * BOSTON 
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Before and After Views Show How 


METALOCK REPAIRS 


Put Power Equipment Back in 
Production Quicker, at Lower Cost 


Study these views of broken and cracked frames and cylinder blocks. 
They will give you an idea of the big savings in time and money 
Metalock casting repair service is delivering in plants all over the 
country. . . . Metalock repairs, made only by workmen thoroughly 
trained in this patented process, have been proved and accepted 
by manufacturers, users, underwriters. 


10,000 KW. STEAM TURBINE 





Before 


Send for FREE Illustrated Metalock Booklet No. 104 
Showing 50 Typical Illustrations. Service in any part 
of U.S.A., Canada, England, Norway. Agents Wanted. 


METALOCK CASTING REPAIR SERVICE 


Home Office: 36-15 48th Avenue, Long Island City, N. Y. 
STILLWELL 4-0122 
CABLE ADDRESS: "METLOKCAST NEW YORK" 














COMING 
EVENTS 


Water Conference—The 8th Annual Wg. 
ter Conference of the Engineers’ Soclety 
of Western Pennsylvania will be held {p 
the William Penn Hotel, Pittsburgh, Pg 
on November 12, 13, and 14. ; 

Notice—Midwest Engineering and Powe, 
Exposition originally scheduled for No. 
vember 15 through 20 has been canceileg 

Chemical Exposition — Twenty-first Ry. 
position of Chemical Industries; to by 
held in New York City, December } 
through 6, headquarters at Grand Cen. 
tral Palace, 

ASME—Annual Meeting of the American 
Society of Mechanical Engineers; to be 
held in either New York City or Atlantic 
City, N. J., December 2 through 5. Heag- 
quarters Chalfonte-Haddon Hall. 

SESA—The annual meeting of the 9p. 
ciety for Experimental Stress Analysis: to 
be held December 4, 5 and 6 at the Hotei 
Pennsylvania, New York City. 

Materials Handling — Second Materials 
Handling Exposition, to be held January 
12 through 16, 1948, with headquarters at 
— Public Auditorium, Cleveland, 

0. 

Refrigeration and Air Conditioning Ey. 
position — Fifth All-Industry Exposition: 
to be held January 26 through 29, 1949 
with headquarters at Cleveland Public Ay- 
ditorium, Cleveland, Ohio. 

Air Conditioning Exposition—Eighth Ip. 
ternational Heating and Ventilating Ry. 
position, to be held in New York City 
February 2 through 6, 1948, headquarters 
at Grand Central Palace. 


ituarl r 


PETER E. FLUOR 


Peter E. Fiuor, president and chairman 
of the board of directors of the Fluor 
Corp., Ltd., Los Angeles, passed away 
recently at his home in Anaheim} Calif 
Mr. Fluor was 52 years old. 

Born in Oshkosh, Wis., in 1895, he came 
to California in 1912. He served in World 
War I as a Lieutenant in the Army Al 
Force. Much of his army career was 
spent as a pilot on active duty in France 
It was after his discharge that he entered 
the construction field. 

Long active in local and _ national di 
circles, he numbered among the many 
organizations to which he belonged the 
American Petroleum Institute, California 
Natural Gasoline Association and_ the 
Western Oil and Gas Association. 

Survivors are his widow, Margaret; one 
son, John Robert; two daughters, Mrs. 
Elizabeth Taylor of Evanston, IIL, and 
Margaret Ann, a student at the University 
of Southern California; two brothers, Fred 
C. Fluor and J. S. Fluor, Jr., of Santa 
Ana; two sisters, Mrs. Esther Gardner 
of Santa Ana and Mrs. Elsie Daigle o 
Anaheim, and three grandchildren. 


W. V. HARTMANN 


WitiiaM V. Hartmann, 75, vice-president! 
in charge of marketing for the Gulf 0 
Corp., died recently. 

Mr. Hartmann was in the oil busines 

for almost 60 years, 43 of them with Gut 
He became a salesman for that compat) 
in 1903 in New York, and in 1905 We 
made assistant sales manager in Pitls 
burgh. He was promoted to sales 
in 1912 and became a vice-president it 
1929. 
He was born in Cincinnati, From 
to 1892, he was a clerk for Alexander Mc 
Donald & Co., Cincinnati, which was 
merged with Standard Oil in 1892. 
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LINK-BELT 
EQUIPMENT 


Meets Every Need of 
Industry in Handling 
Materials 
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CUTTING COSTS WITH CONVEYORS 
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PACKING PLANT BOILER ROOM 


The Boiler Room 
Was a"Gold Mine" 


NOTE to plant men who need to cut expense corners to combat 
high material and labor costs: your boiler room may be a “gold 
mine” for savings. 

With the packing plant boiler house coal handling layout shown 
above, a problem was solved by a combination of Link-Belt units. 
Through a screw feeder, bucket elevator, screw conveyor and dis- 
tributing screw conveyor, coal is handled from gondola cars to 
stoker hoppers. The services of only one man are required for 
unloading and maintenance. There is no coal dust problem. 

The best team efficiency occurs when each man is a star at his 
own position. On the Link-Belt conveyor team are stars for any 
conveyor function, with a top-flight coach (the Link-Belt engineer- 
ing department), to coordinate the overall result. Link-Belt makes 
Screw Conveyors .. . Bulk-Flo Elevator-Conveyors . . . Overhead 
Trolley Conveyors ... Bucket Elevators .. . Skip Hoists . . . Belt 
Conveyors ... The Sidekar-Karrier .. . Apron Conveyors .. . The 
Peck Carrier ... Flight Conveyors... and many others. 

Let us develop an efficient low-cost solution to your coal handling 


problem. 
LINK-BELT COMPANY 10,547 


Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, Minneapolis 5, 
San Francisco 24, Los Angeles 33, Seattle 4, Toronto 8. Offices in Principal Cities. 




















































on §VEake your STEAM do two big jobs — 
... eventually one f them at little or no cost. With proper oe 
heat balance your steam can provide—FIRST, power for 
driving equipment, and SECOND, heat units needed for 
processing or heating. 

Use boiler steam to run a Troy-Engberg Steam Engine. 4 
THEN use the exhaust in your heating or processing 

lines. Drive your pumps, stokers, generators, blowers 

or compressors with By-Product Power. Use a 
Troy-Engberg Steam Engine as a reducing valve and 

your power cost saving will pay for the engine in a 


very short time. 


Send for Bulletin 306 


TROY ENGINE & MACHINE COMPANY 
Established 1870 
800 Railroad Avenue ‘Troy, Pennsylvania 








1893 until he joined Gulf Refining Co, yr 
Hartmann was Standard’s agent in fy. 
ansville, Ohio. 

Mr. Hartmann was a member of the 
American Petroleum Institute, of which 
he was elected a director in 1984; the 
Pittsburgh Athletic Association; the Fix 
Chapel Golf Club, and the Homewood 
Cemetery Association, both in Pittsburgh 

Surviving are his wife, Mrs. Elizabeth 
Hopkins Hartmann, and two sisters, Mrs 
C. E. Mehlhope and Mrs. T. A. Petsche. 


EDWARD C. BOWERS 


Epwarp C. Bowers, 66, a member of the 
executive board of the Wickwire Spencer 
Steel Co., died recently at the Yale Clyp 
Mr. Bowers resigned in 1943 as president 
of the company. He was a director and 
member of the executive committee at 
his death. 

Mr. Bowers was born in Westfield, N, J, 
He was graduated from Yale in 1908, He 
joined the Wickwire Co. in 1911 and later 
became manager of the Iron River, Mich, 
plant. He became president of the com. 
pany in 1926. His wife, Mrs. Dorothy 
Schroeder Bowers, of 229 East Seventy- 
ninth Street, survives. 


T. R. AGG 


T. R. Acc, Dean of Engineering at Iowa 
State College, died recently. 

For a number of years he was on the 
staff of the University of Illinois. In 1913 
he joined the staff at the Iowa State Col- 
lege, where he became Dean of Engineer 
ing in 1932. 

Dean Agg was active in the work of 
many technical and professional societies 
and groups. He received the Marston 
Medal award posthumously, the highest 
award of the Division of Engineering at 
Iowa State College. 


FRANK OAKES ELLENWOOD 


Pror. FRANK OAKES ELLEN WOOD, 68, pro 
fessor of heat-power engineering at Cor 
nell, died recently in Strong Memorial 
Hospital, Rochester, after a short illness. 

A native of Little Hocking, Ohio, he 
received the degree of bachelor of arts 
in mechanical engineering from Stanford 
University in 1904 and his M.E. there in 
1922. He was an instructor in mechanical 
engineering at Stanford from 1908 to 1911, 
when he came to Cornell as assistant pro 
fessor of engineering. In 1915 he was 
made a professor and in 1940 was appoint 
ed head of the department of heat-power 
engineering. He was made John Edson 
Sweet professor in 1941. 

Professor Ellenwood was. president of 
the Cornell chapter of Phi Kappa Phi 
honorary fraternity and was associated 
with the ASME, SPEE, ASRE, AAAS, 
Sigma Xi, and Tau Beta Pi. 

President in 1917 of the Bryant Park 
Civic Association, he has been for maly 
years a member of the board of trustees 
of the First Unitarian Society. He was 
also a member of the Country Club of 
Ithaca. Throughout his long career, he 
had been an engineering consuitant for 
leading U. S. engineering and manufae 
turing firms. 

Professor Ellenwood leaves his wilt, 
Cecilia Freeman Atherton Ellenwood; tw 
daughters, Mrs. Warner Hammond 
Syracuse and Mrs. Prince McGuyre 
Wichita, Kan., and three grandchildren. 


DR. W. E. WICKENDEN 


Dr. Wim E. Wickenven, retiring 
president of the Case School of Applie 
Science in Cleveland, died recently 
Peterboro, N. H. 

Born in Toledo, Ohio, on Dec. 24, 18% 
Denison University, B.S. 1904; . 
student, University of Wisconsin, 190 
(hon.) Lafayett, Doctor of 
1926 Denison, Doctor of Science, 198. 
Assistant Professor of Electrical na 
ing, University of Wisconsin, 190} 
Associate Professor, 1914-18; personal 7 
ager, Westinghouse Electric Co., N. * 
1918-21; assistant vice president of Amer 
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WICKES 
BOILERS 


Boilers and pressure vessels designed and 
manufactured in our plant are converting 
steam loads into industrial energy in scores of 
important installations the world over. We 
have the engineers, manufacturing facilities, 
and skilled workmen to fill your requirements 
for boilers of any type up to 250,000 Ibs. 
steam per hour and 850 psi. We also perform 
all types of heavy welded plate fabrication 
for oil, chemical, paper, and other industrial 
use. Send us your problems for expert con- 
sultation and recommendation. No obligation, 
of course. 


THE WICKES 


BOILER COMPANY /§~— 
SAGINAW, MICHIGAN , 


SALES OFFICES: Atlanta e Boston « Charlotte, N. C. ¢ Chicago 
Denver ¢ Detroit « Fort Worth, Texas ¢ Indi lis ¢ Jack ille 
Los Angeles ¢ Milwaukee « New York City ¢ Peoria, III. 
Pittsburgh ¢ Saginaw « San Francisco « San Jose, Calif. ¢ Seattle 

St. Louis ¢ Tulsa, Okla, ¢ Mexico City. 
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Portals to Progress 


‘INTERNATIONAL 
HEATING 

| VENTILATING 

| EXPOSITION 


| FEB Z2ND-6TH 
ETT et 


PPT TEI 





PYYTTT TT 
SKESSESERRESEAEEEES 


Pee a is 2 2 2 2 nsemeieeiaiie 


_..in AIR CONDITIONING- 
HEATING-VENTILATING 


Come to Grand Central Palace ... New York City... 
February 2 to 6! 


Assembled here you'll see over 350 arresting displays and demon- 
strations of the newest and best ways to heat, ventilate and condi- 
tion air in all types of industrial plants. Here in less than a week’s 
time you can study and compare first-hand the relative merits of 
everything from complete units to maintenance supplies—in the 
light of your office and factory needs . . . discuss your problems 
and plans with technical attendants at the booths—men on hand 
expressly to help you with your problems, tell you what you want 
to know to keep abreast of the trends and practices in these active 


fields. 





The wealth of worthwhile stimulating 
ideas, information and contacts at this 
exposition may save you much time, 
trouble and expense. 


Plan now to attend— 
have your associates come, too. 
Mark the date. 
EIGHTH 
i Conditioning 
Exporttion . 
4 Under Auspices of 
INTERNATIONAL HEATING & : P . . 
VERTIL Att NG EXPOSITION American Society of Heating & Ventilating Engineers 


RAND CENTRAL PALA 





FEBRUARY 2-6-1948 


bu Air Conditioning Cxpostlion 





Monoaement International Exposition Co 
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ican Telephone and Telegraph Co., N, y 
1921-23; president of Case School of Appiig 
Science, 1929-47; president of the AIER 
1945. 





WATER CONFERENCE 


Hotel William Penn 
Pittsburgh, Pa. 

WEDNESDAY MORNING, NOVEMBER 12ry 

‘Experiences with Frequent Acid Clea. 
ing of Power Plants,’’ by S. K. Adkin 
Omaha Public Power District. 

‘‘Removal of Silica Deposits from Steap 
Turbines by Caustic Soda,’’ by I. B. Dig 
Consolidated Edison Co. of New York. 

AFTERNOON 

‘The Use of X-Rays in Water Probleny’ 
by Dr. L. A. Burkhardt, Allis-Chalmex 
Mfg. Co. 

“The Biological Reactions of Polhute 
Waters on Copper Bearing Alloys,” by ¢ 
O. Evans, Phelps Dodge Copper Product 
Corp. 

THURSDAY MoRNING, NovEMBER 13rH 

“Treatment of Brackish Boiler Fei 
Water,’’ by O. M. Elliott, Sun Oil Co, 

“The Heat Exchange Method of Oxygen 
Determination in Boiler Feedwater,” by 
J. F. Sebald, Worthington Pump & M: 
chinery Corp. 


















































AFTERNOON 

‘Silica Removal by Means of Ion kx 
change Resins,’’ by A. V. Alm, American 
Cyanamid Corp. 

“Some Practical Aspects of De-Ionin 
tion,’’ by Joseph Thompson & F, X. Me 
Garvey, Resinous Products & Chemical Co 

A Review of Field ‘Performances on 
Methods of Removing Silica as discussed 
at symposium held at 7th Water Confer. 
ence, 

Frmay MorNInGc, NoveMBER 14TH 

‘‘Liquid Chemical Feed Systems," by R 
T. Sheen, Milton T. Roy Company. 

‘“‘Automatic Control in Corrective Water 
Treatment,’’ by W. N. Greer, Leeds & 
Northrup Company. 

AFTERNOON 

‘‘Pennsylvania’s Stream Pollution Pro 
gram,’’ by L. S. Morgan, Department of 
Health, State of Pennsylvania. 

‘“‘How Some Troublesome Waste Water 
Problems were Solved,’’ by A. C. Embs 
hoff, Infilco Inc. 

“Engineering Studies for Industrial 
Waste,”” by G. A. Rohlick, University of 
Wisconsin. 


DR. MATHEWSON 
RECEIVES ASM MEDAL 


Dr. C. H. MatHEwson, Professor of 
Metallurgy at Yale University, was re 
cently elected to receive the Gold Medal 
of the American Society for Metals for 
1947. 

According to the announcement by W. H. 
Eisenman, national secretary of the So 
ciety, the ASM Gold Medal is awarded 
“for outstanding metallurgical knowledge 
and great versatility in the application of 
science to the metal industry, as well a 
exceptional ability in the diagnosis and 
solution of diversified metallurgical prob 
lems.”’ 


‘SUPER METALS FOR TURBO- 
JET AND ATOMIC POWER 


A NEw croup of “‘super metals” and 
ceramics soon will be available for mans 
new high-powered machines, the turbo-jet. 
rocket and atomic energy power plants 
Clyde E. Williams, director of i 
Memorial Institute, Columbus, 0., % 
The ASME at its Fall meeting here Te 
cently. They will withstand higher tem 
peratures and pressures than materia 
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SIZES %" TO 3" 


AMERICA’S MOST 


chined and cold rolled. 
A PARTIAL LIST OF 
PROVEN SERVICES 


Wrought Iron Pipe is Used. 


! 


Hydro 


THE ONLY FORGED STEEL UNION 
WITH TWO BRONZE SEATS 


Made to A. A. R. design. 600 lbs. 
S.W. P.-2000 lbs. C. W. P. HYDRO 
unions have extra heavy ends and nut, 
with the nut threads permanently lubri- 
cated. The bronze seats are completely 
fused to the steel and are then machined 
and cold rolled. 
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SIZES 4%" TO 3° 


“Mark A.A.R. 


AMERICA’S FIRST STEEL UNION 
The MARK A. A. R. unions have bronze 
to steel seats. Made to A. A. R. specifica- 
tions. 600 lbs. S. W. P.-2000 Ibs. C. W. P. 
MARK A.A. R. unions have extra heavy 
ends and nut with the nut threads perma- 
nently lubricated. The bronze seat is com- 
pletely fused to the steel and then ma- 
chined and cold rolled. 


WRITE FOR PAMPHLET AM-67 * ORDER BY TRADE NAME FROM YOUR JOBBER 









UNIONS 


UNIVERSALLY USED UNION 


PETRO unions have integral 
steel to steel seats. Made to 
A. A. R. design. 600 Ibs. 
S.W. P.-2000 lbs. C.W. P. Extra 
heavy ends and nut with nut 
threads that are permanently 
lubricated. The seats are ma- 


Pressures from a vacuum to 3000 
Ibs.: Temperatures from 100° 
below zero F. to 1000° above 
zero F.: On Steam, Gas, Air, Oil, 
Gasoline, Ammonia, Chemicals, 
and any service in which Steel or 





ORIGINATORS AND PIONEERS OF FORGED STEEL UNIONS 


CLAYTON MARK & COMPANY 


1900 DEMPSTER STREET + EVANSTON, ILLINOIS 
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now available, he said, and so wil] 
potentialities for power generation that are 
“simply staggering.’’ : 
The present program to develop ney 
and revolutionary forms of power gener 
ation and transportation for PUrposes of 
national defense, spearheaded by the 
Army and Navy, “will keep America gafg 
from attack by an aggressor nation 
contribute to strengthening national econ. 
omy,’’ Dr. Williams declared. It wil) Con 
stitute a great force for world peace 
“giving America the strength and 
dence she needs to maintain the peace.” 


NEW ASA STANDARDS 
LISTING 


AN ENTIRE new listing of its 874 stang 
ards is now available free of charge at the 
American Standards Association and may 
be obtained from their office, 70 East 45th 
Street, New York 17, N. Y., P. G. Agnew, 
vice president of the American Standanis 
Association announced today. 

Under the new price listing a complete 
set of all American Standards comes tp 
$200.00 and a complete set of all Americap 
Safety Standards costs $32.50 a set. 


PRESSURE VESSEL 
RESEARCH PROGRAM 


ProcrEss in the pressure vessel research 
program costing $75,000 a year, which has 
been undertaken by the Welding Research 
Council of the Engineering Foundation, 
was reported yesterday by Dr. A. B. Kin 
zel, chairman of the board of the Founda. 
tion. 

“The program aims at developing infor. 
mation and data which will lead to better, 
safer and more economically constructed 
pressure vessels,"’ said Dr. Kinzel. 

The study of pressure vessels, industry's 
widely used, giant-sized cousins of the 
kitchen pressure cooker, is one of the 
newest and largest projects to be spon- 
sored by the Welding Research Council. 

Walter Samans of the Sun Oil Co. con- 
tinues as chairman of the project’s general 
committee which is made up of 87 repre 
sentatives of manufacturers and users of 
pressure vessels, insurance companies, edu- 
cational institutions and branches of the 
U. S. government. The principal financial 
support is being provided by interested 
manufacturers and users of pressure 
vessels. No cylin 

The program, which was instigated by / 
the Welding Research Council, secured 
the hearty support of industry and the 
cooperation of several engineering 8 . 
cieties. The studies cover four phases of BXIVICE W 
the problem, design, fabrication, and test 
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WHICH WAS THE FIRST AIR- 

CONDITIONED FACTORY The ¢ 
IN THE COUNTRY? = 


THIS QUESTION is being asked by the & 
Refrigeration Equipment Manufactures Bhoyres in 
Association, which is seeking to discover #* 
and recognize the first establishments 1 §.... was 
the United States to have adopted alt 
conditioning. : 

The refrigeration and air conditioning Diesel op 
industry today is sald to be the fastest 
growing industry in the world. The asst 
ciation is compiling the early history — These 
the industry and awarding scrolls to the & 
first users of mechanical refrigeration f° Bncrease ¢ 
comfort air conditioining, recognizing thet 
as pioneers. ical ins 

Factories which installed air condition 9" | ins 
ing systems early and believe they mu low-cost T 
have pioneered, should contact . 
care of Theodore R. Sills & Co., 398.4 
Salle Street, Chicago 3, Ill. The 
will want the date and extent of install 
tion and a very brief description of tH 
type of equipment. 


FUEL SAVINGS BULLETIN 


ANSWERING HUNDREDS of practical 
tions on fuel saving pract d T A ) 


conservation measures, the 
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J Hy 1 y C oy ae — 4 ! ‘ 
—_— No cylinder reboring for 19 more years—114,000 hours! And that, on 


wiry. and tte PO! four years’ operation—24,000 hours to date! That's the indicated 
ineering % ; . : . es — 
sur phases of MBxVice with Nonpareil HD Diesel Oil in a Fairbanks-Morse Model 








ion, and tet Four-year cylinder-wear record on 
}E-16 engine at a midwest power plant. ten-cylinder Model 33-E-16 F-M Diesel 

ST AIR- ; : : ee ee Key tc Measurements in Table 

RY The estimate of 23 years without cylinder reboring is based on the (A)—At right angle to crankshaft 

aie lov wear during the first 24,000 hours of operation. Cylinder wear (B)—Parallel to crankshaft 

aS! ry , . ; , ; ay 

Manutacie: Pouesin the table at right show that with Nonpareil HD the maximum C3) Cine iets alan sop sieig ernwel 

BeBe (2)—Half way between top of cylinder and 


tat Wi 4 of an inc is is » half the ‘ ear | 
vradopeed a as only .014 of an inch. This is only half the normal wear in top of ports 






~ conditioning Diesel operation. (3)—One inch above ports 
the f 

"a. The ass A , Average wear on all 10 cylinders 

rly history of These figures prove that this heavy-duty, detergent oil can greatly A B 

scrous 5 

trigeration f' Bincease the life of Diesel cylinders. Compare your records with this (1) 012” 011” 

cae OE (2) 010” + .006” 

“a conti Npeal instance of the remarkable performance of Nonpareil HD in a pe poe’ 

eve they hw. : er y P , . A 4 

tact cu cost Diesel operation. Standard Oil Company (Indiana), 910 South Engine manufacturers recommend that cylin- 
0., me x e e 

The associat lchigan Avenue, Chicago 80, Illinois. ders be rebored when wear reaches .080”. 
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ao TANDARD OIL COMPANY (INDIANA) 
i 








January 1944, Stanoil was placed in a large hyd: 
press, newly installed at the Flour City Ornamental] 
Co., Minneapolis. 


June 1947, a laboratory inspection was made of 
original fill of Stanoil, then in its fourth year of a 


continuous service. Below are the significant test fx 


Viscosity (SUV @ 100°F.) . . 303 second 
Ouidieed oil . 2... css » OS 
Color Increase (NPA) . . . . Yunit 


The viscosity figure of 303 seconds was within the 
oil specification range of 300-310 seconds. This fact} 
the extremely low per cent of oxidized oil and thes 
color change, indicated that there had been practical 
oxidation of the oil in three years. Because of thesefit 
the hydraulic system stayed clean and the hydrauli 
trols functioned smoothly on this press at all times 


Stanoils contain an oxidation inhibitor and anantis 
additive which give these oils long life and reliable 0 
ating quality in hydraulic systems, as well as in circu 
systems, speed reducers and similar equipment. AS 
ard Oil Lubrication Engineer will help you put this 4 
nomical oil to work in your plant. Write Standard 
Company (Indiana), 910 South Michigan Avenue, 4 
cago 80, Illinois. 


STANDARD OIL COMPANY (INDIANA) 


~~ 





XUM 


For Today’s 
Tough Service Demands 


EFFICIENT AND DEPENDABLE 
STEAM GENERATION 
Vogt steam generating units are designed to 
give maximum rating in a minimum of space 
with high efficiency and low maintenance ex- 
pense. Bent tube types and straight tube, 
forged steel sectional header types to burn 
solid, liquid or gaseous fuels, as desired, meet 
every power, heating or process requirement. 





¢ 








PROCESS EQUIPMENT FOR 
EVERY SERVICE 

Stills, towers, oil chilling machines, filter presses, 
heat exchangers, etc. are constructed to all 
Codes. They meet all demands for operating 
security and trouble-free performance and help 
to lower costs in important process industries 
around the world, 





arge hyd 
SPECIAL MATERIALS FIGHT CORROSION 
‘Namental AND PRODUCT CONTAMINATION 

Our modern shops produce a wide variety of 
equipment made from special metals and alloys 
to combat corrosion, and product contamination 
ee ee or discoloration. Fabrication procedures em- 
ear of ald —_ ployed insure that corrosion resistant properties 
y 7 : “i of welds will match that of the materials from 
int test fing e oY "7 which units are constructed, 


; made of 





7 koe MORE TONNAGE AT LESS COST 
01% Over 60 years of manufacturing experience, 
engineering and research stand behind Vogt 
refrigerating and ice making machinery. Ab- 
sorption Systems, Compression Systems, and the 
Automatic Tube-lce Machine in a wide range of 
capacities serve in leading petroleum refineries, 
chemical plants, ice and cold storage plants, 
dairies, packing plants, etc., at home and huwh 








DROP FORGED FOR EXTRA TOUGHNESS 
AND LONG-TIME SERVICE 
Vogt valves, fittings and flanges, for top per- 
all times ue 5 | SEB. 4 formance in oil, water, air, gas, and ammonia 
, {7 : services, at high or low pressures and tempera- 
tures, are available drop forged entirely from 
carbon steel or stainless steel. Valves can be 
furnished in a combination of materials by 
using stainless steel for parts affected by service 
temperature or corrosion, and less expensive 
alloys or carbon steel for other parts. 


1d an anti- 





| Avenue, t 


Air View of Vogt Plant 





HENRY VOGT MACHINE CO. 
LOUISVILLE 10, KENTUCKY 
BRANCH OFFICES: NEW YORK, PHILADELPHIA, CLEVELAND, CHICAGO, ST. LOUIS, DALLAS 
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HENSZEY loc INDICATOR 


Henszey Flow Indicators respond immediately as soon as any 
free-flowing fluid passes through. They instantly and accurately 
register the rate of flow from zero to 100 percent and tend to 
indicate pulsating flow exactly as it occurs. Graduations on the 
dial are uniformly spaced and read direct. Only three moving 
parts assure accuracy and eliminate breakdowns due to 
complicated gears and mechanisms. Installation is simple — 
directly in the pipe line without addi- 

tional supports. 


Features such as these—combined with 
rugged construction — make Henszey 
Flow Indicators ideal equipment for such 
diversified liquids as boiler feed water, 
condensate, gasoline, light oils, free run- 
ning chemicals, and other liquids. 















If yours is a tough flow 
measuring problem, consid- 
er Henszey Flow Indicators. 


Send for Bulletin Fi-1 


HENSZEY COMPANY 
Department C11 
Watertown ¢ Wisconsin 











FLOW INDICATORS 


Continuous Blowdown @ Distillation Systems ¢ Heat Exchangers 
Feed Water Meters © Boiler Feed Regulators ¢ Proportioning Valves 
also MILK EVAPORATORS and PRE-HEATERS 
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Mines has combined in a single publics. 
tion all of the material used successfyjjy 
in the wartime National Fuel Efficiency 
Program that resulted in the saving o 
millions of tons of coal annually and jp 
proportionate savings in other fuels, Jame 
Boyd, director of the bureau, announce 
recently. 

Copies of Bulletin 466, ‘‘A Guide for Re. 
ducing Fuel Consumption in Commereigj 
Plants,’’ may be obtained only from the 
Superintendent of Documents, U. S. Go. 
ernment Printing Office, Washington 95 
D. C., for 50 cents. This Bulletin is Nop 
sold by the Bureau of Mines. 


BROADLEY GOES WITH 
YELLOTT ON LDC 


PETER ROBERT BROADLEY, mechanical engi- 
neer of the Central Railroad of New Je. 
sey. was granted leave by that railroad on 
June 23 to go with Bituminous Coal Re 
search, Inc., to assist Dr. John I. Yellott 
director of research of the Locomotive 
Development Committee in the develop. 
ment of the pulverized-coal-burning gas. 
turbine locomotive. During Mr. Broadley’s 
leave of absence, his place as mechanical 
engineer on the Central Railroad of New 
Jersey will be taken by George C. Wilms 
regional motive power inspector of the 
Baltimore & Ohio, at Cincinnati. 

Mr. Broadley was born in Scotland, but 
attended the public and high schools jp 
Elizabeth, N. J., and has received the 
degrees of B.S. and M.E. from the Newark 
Technical School and College of Engineer. 
ing. He has also studied at Stevens Insti. 
tute of Technology. He entered the service 
of the Central of New Jersey in 197. 
After serving a special apprenticeship he 
has been continuously in the service of 
that company except for a period of about 
two years, when he was a draftsman and 
shop production engineer for International 
Mack Motors Co. He was appointed me 
chanical engineer of the C.R.R. of NJ. 
on September 1, 1943, and naturally, be 
cause of the interest of his railroad in 
bituminous coal, has been keenly interest- 
ed in the program of bituminous Coal 
Research, Inc. 


PILOT PLANT FOR 
COAL GASIFICATION 


THE RESEARCH and Development Division 
of Pittsburgh Consolidation Coal Co, an- 
nounced recently that contract for the de 
sign and construction of its coal gasifica- 
tion pilot plant has been awarded to 
Chemical Plants Division of Blaw-Knox Co. 

This pilot plant is a cooperative project 
sponsored jointly by Standard Oil Devel- 
opment Co. and Pittsburgh Consolidation 
Coal Co. The purpose of the plant is to 
ascertain whether a practical and com- 
mercial process can be found for making 
synthesis gas, a first step in producing 
synthetic fuel from coal. 

Present estimates indicate the cost of 
the pilot plant will be in excess of $500,000. 
It will be located at Library, near the coal 
company’s research center. 

The pilot plant will be a completely 
integrated and continuous processing unit, 
the heart of which will be a synthesis gas 
generator, a cylindrical column supported 
by a steel structure about 80 feet high. 

The pilot plant will generate approx: 
mately 1,000,000 cu ft of synthesis gas 
per day. 

According to Blaw-Knox Co. construction 
work is expected to begin later this yea! 


FIVE-YEAR DIESEL 
EDUCATIONAL PROGRAM 


Makers of Diesel engine parts and acces 
sories joined forces September 12 with 
the makers of Diesel engines themselves, 
in a five-year educational program de- 
signed to help colleges and universities 
turn out a better type of engineer. 

Actually, the formal meeting of 
and engine builders at the Copley “4 
Hotel in Boston was the culmination 0 
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100,000 


= POUNDS OF STEAM 
———— PER HOUR 


Purchaser— 





Industrial Plant, 
Great Lakes Area 
































Number of Boilers...........1 














Type of Boiler— 
Erie City 3-drum 
Steam Generator 








Pounds of Steam /Hr. . . . 100,000 

















Design Pressure........ 200 PSI 


Operating Pressure ..... 160 PSI 
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Air Preheater— 





{ 

| 
SSS 
SS 


i= = 
1 
‘= 














popimpanrecpeeesaetogmongetioi : Erie City Tubular Type 








Water Walls— 
Erie City Bare Tube 


Erie City 3-Drum Boilers in any size 
or pressure are combined with Erie 
City Water Walls, Air Preheaters, Econ- 
omizers, Superheaters and Pulverizers 
to meet any steam requirement. Over 
100 years devoted to building steam 
power plant equipment for industry 
is your assurance of a soundly engi- 
neered unit. May we have our near- 
est sales engineer consult with you? 























STEAM POWER PLANT EQUIPMENT 


Complete Steam Generators ¢ Type C 3-Drum Boilers « Type VL 
2-Drum Boilers ¢ The “Economic” Boiler with or without Water ERIF CHy 


Walls e Welded H.R. T. Boilers « Welded Steel Heating Boilers « 


Coal Pulverizers e Underfeed Stokers and Welded Pressure Vessels SINCE 1840 


for the Process Industries. 











ERIE City IRON WORKS ec ERIE, PA. 
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capacity. 





Wecssins is equal to a theoret- 
ically perfect nozzle of like size 
blowing direct to atmosphere. 


Certified capacity— by actual test at The National 
Board of Boiler and Pressure Vessel Inspectors 
Laboratories ... your warranty that this valve has 
the specified relieving capacity... your assurance 
of complete protection for the equipment served. 


Certified construction... your assurance of struc- 
tural soundness and design for specified pressure. 


2% to 1 guide ratio of the disc guide assures full 
lift and positive reseating. 


Combination of nozzle and inverted cone or sec- 
ondary nozzle makes maximum use of the kinetic 
energy of the discharge to effect high lift and full 


Floating disc, operating through an Alignment 
Spool and double universal joints ensures perfect 
seating of the disc on its nozzle which effectively 

prevents any leakage or seepage. 





Cast Steel, Full Nozzle Safety 


= Valve. Alsoclosed spring design 


for PETRO-CHEM services. 


Sizes: 143"x 2” to6” x 8” 
Pressure: to 1500 lb. at 900 deg. F. 


If you are piping corrosive liquids, 
vapors or gas, you will find it advan- 
tageous to investigate the possibili- 
ties of this and other FARRIS Valves. 


SEND FOR new FARRIS Specifica- 
tion Bulletin. Gives complete valve 
selection for ready use. 


FARRIS ENGINEERING CORP. 
400 Commercial Ave. 
Palisades Park, N. J. 


OQ 


SAFETY and RELIEF VALVES 


FARRIS keeps pace with advancing power and process engineering 








plan that the Diesel Engine Manufacturers 
Assn. had conceived months ago, and tp 
which it had obtained pledges of coop. 
ation, one by one, of the engine Darts 
builders. 

The plan is a new development of three 
years of educational work which yp tp 
now has been shouldered by the asso¢ig. 
tion itself, it was explained by EF, j 
Schwanhausser, who heads the ass : 
and is vice president of Wor 
Pump & Machinery Corp. Methodically 
since 1944 the association has visite the 
accredited mechanical engineering schools 
of the country, checking their needs ang 
finding them, in many instances, to fp 
acute. Laboratory equipment in particy. 
lar was inadequate. 

Diesel Engine Manufacturers Assn, has 
been able to improve the situation insofay 
as needs directly related to Diese] e. 
gines themselves were concerned. It has 
become increasingly apparent, however, 
that educational problems are inseparably 
tied up with such factors as governors, 
fuel injection systems, lubricators, pistons, 
piston rings, fuels, lubricants, filters, gi. 
lencers, crankshafts, camshafts, instr. 
ments, bearings, superchargers and radia. 
tors. There could be but one conclusion: 
the parts makers’ cooperation is needed to 
help the schoois graduate a better type 
of engineer. 

Gordon Lefebvre, president of Cooper 
Bessemer Corp. and chairman of DEMA’s 
educational committee, expanded on the 
help the association has given the schools, 
Diesel Engine Manufacturers the country 
over have been ‘‘hosts for the day” to 
visiting college instructors who in some 
instances have traveled hundreds of miles, 
and at their own expense, to tour the fac. 
tories and see first-hand the latest mam- 
facturing processes and research projects, 
so that they might return to their class 
rooms better equipped to teach their stu 
dents. Manufacturers have taken the op- 
portunity also to show their guests the 
educational aids that they, the manufac. 
turers, had to offer them, such as working 
models, cutaway sections, films, slides and 
literature. 

The intensive two-week ‘“‘refresher 
course’’ held in 1946 at Pennsylvania State 
College with that school’s cooperation, and 
the one-week session held this year at 
Chicago, when two schools and three fae: 
tories were visited, also were described. 


“As a result of our efforts,’’ Mr. Le 
febvre said, ‘‘the laboratory equipment of 
the schools is twice as good as it was two 
years ago. The caliber of the instructors 
also is better. But text material is inade 
quate and calls for serious improvement. 
There is a real need for the cooperation 
that you parts and accessory makers can 
give us.”’ 

A preview of some of the activities this 
cooperation will include, was disclosed by 
Harvey T. Hill, executive director of 
Diesel Engine Manufacturers Assn. He 
asserted that George H. Amberg, recently 
added to DEMA’s staff to devoate his full 
time to educational work, will visit all 
schools ‘‘to get first-hand the complete pic: 
ture of their laboratory equipment, text 
material, and outline of their courses. His 
advice and counsel will improves many 
situations.’”’ 

“As a result of his efforts and our over 
all program,” Mr. Hill continued, “I am 
sure you will find that a year from now 
the schools will have better equipped lab 
oratories, better text material and, i 
many cases, better courses, with 
work being done in practical fields, in @ 
practical manner.’’ 

Parts makers’ literature of a helpful 
type, is badly needed by the schools, Mr. 
Hill added, and where it is not available 
in certain fields the association wil 
create it. 

A parts makers panel at one of the top 
ranking universities is among the 4 
ciation’s ideas for the future. It vee 
attended by college professors, parts 
ers, and engineers drawn from the Diese 
industry. 


Endeavors to improve Diesel engine trade 
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actORIES office BUILDINGS 








MEAT PACKERS 






They all get the same answer .. - 


4 Corneal 






Our 
Wa SKINNER 


“Universal Wnaflow 
STEAM ENGINES 


The economies enjoyed by those who are using Skinner “Universal 
Unaflow” Steam Engines to generate their own electric power instead 
of purchasing it are not limited to peculiar situations or to narrow 
classifications. Skinner Engines are saving money every month for 
thousands of owners, including hospitals, schools, hotels, office buildings, 
packing plants, breweries, dairies, laundries, textile mills, potteries, 
furniture factories, metal working plants, and dozens of others. 

The economies of electric power generated on the premises by Skinner 
Steam Engines are not limited geographically. Owners cover the map 
from Minnesota to Texas, from New England to California, and dot 
the rest of the globe. 

The economies of generated power are not limited by requirements. 
Skinner “Universal Unaflow” Engines are built in sizes from 75 to 
3000 hp. in horizontal and multi-cylinder vertical types, for direct 
connection, coupling, or belt drive, to electric generators, compressors, 
blowers, pumps, lineshafts, or other load. 

In short, the economies enjoyed by generating power with Skinner 
Unaflow Steam Engines are limited only by the number of users. 






600 kw. Multi-Cylinder Vertical 
"Universal Unaflow” Steam Engine 


Skinner ‘Universal Unaflow’’ Engines are frequently bought under our Guaranteed 
Savings Contract, payments being made out of proved savings after the engine is in 
service. Write for detailed information of the advantages of Skinner ‘‘Universal Una- 
flow’’ Engines in your industry. 





Three 200 kw. Sesteneial "Unie For Over 75 Years, Doing One Thing Well—Building Steam Engines 


versal Unafiow” Steam Engines SKINNER ENGINE COMPANY, ERIE, PA. 
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ONE PUM P nin on the job is 
worth adoytn in the repair shop f 


SIER-BATH SCREW PUMP 


Advantages: « pulseless 
flow  anti-friction bear- 
ings « vibrationless 
operation » low mainten- 
ance cost + rugged 
construction. 

Pumps: Acetate, asphalts, 
brines, Bunker C Fuel Oil, 
Cellulosics, Greases, 
Molasses, Syrups, Lube 
Oils, etc. 






















































SIER-BATH GEAREX PUMP 


+ Balanced Axial Thrust - Pulseless 
Flow + Vibrationless Operation - 
Roller Bushings for Precision Run- 
ning under load. 

Pumps: Oils, Varnishes, Solvents, 
Molasses,, Chemical Solutions. 
Capacities: 1-550 g. p.m. 
Discharge: 250 p.s. i. for medium 
or high viscosities. 50 p. s. i. for 
water. 





























The most notable point about SIER-BATH 
Screw Pumps and Gearex Pumps is their 
relative freedom from maintenance. 


HERE is no mystery about the ability of Sier-Bath 

Pumps to stand up under the most trying conditions. 
After all, in such pumps, the worms and gears are the most 
important parts. And when you consider that Sier-Bath 
Pumps are made in the best equipped precision gear shop 
in the country, it is easy to understand their exceptional 
dependability. Their pulseless flow and vibrationless opera- 
tion greatly reduce maintenance cost—there is much less 
wear on valves, couplings and other fittings. Pipes and 
joints remain tight. With labor costs at their present high 
figures, these are important points to consider in pump 
selection. Send for descriptive booklet. 


ALSO MAKERS OF SIER-BATH PRECISION GEARS 





FOUNDED 1905 MEMBER A. G. M. A. 












“28 Sjer-Bath 


GEAR and PUMP CO.), Inc. 











9256 HUDSON BOULEVARD e NORTH BERGEN, NEW JERSEY 
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schools also have a place on the educa- 
tional program, Mr. Hill added. 

He then threw open the meeting {op 
comments and suggestions from the 7 
representatives of parts manufacturers 
who were present. 

Net result was the unanimous ¢ 
of a motion that DEMA’s board of direg 
tors appoint a committee to head up ang 
carry through a cooperative educational 
program to be set up by the makers of 
Diesel engine parts and accessories, ang 
makers of Diesel engines. 


Construction has started on a new chip 
rine and caustic soda plant to be built for 
the Dominion Alkali & Chemical Co,, a 
subsidiary of the Dominion Tar & Chem} 
cal Co., Ltd., at Beauharnois, Quebec, ae. 
cording to a recent announcement by The 
H. K. Ferguson Co. 


Cc. F. Wiley has been promoted to be 
assistant manager of the Chicago district 
sales office of American Steel and Wire Co, 
Bruce D. Bennett has been named man- 
ager of the electrical, wire rope and con- 
struction materials division here, succeed- 
ing Mr. Wiley. 


The appointment of Walter Ramberg as 
chief of the Mechanics Division of the 
National Bureau of Standards has been 
announced by Dr. Edward U. Condon, di- 
rector of the Bureau. He will succeed 
Hugh L. Dryden, who is leaving the Bu 
reau to become director of research for 
the National Advisory Committee for 
Aeronautics. 


Printed copies of Simplified Practice 
Recommendation R184-47, Iron Valves, are 
now available, according to an announce 
ment by the Commodity Standards Divi- 
sion of the National Bureau of Standards. 
Copies are for sale by the Superintendent 
of Documents, Government Printing Office, 
Washington 25, D. C., for 5 cents each. 
A discount of 25 per cent will be allowed 
on orders of 100 or more copies. 


Burlington Instrument Co. has appointed 
as representatives, Balch Sales Co.; Baker 
Building, Minneapolis, Minn., to cover the 
western part of Wisconsin, and Woodman, 
Rayfield & Potter Co., 1570 Northside 
Drive N. W., Atlanta, Ga., to cover the 
states of Georgia and Alabama. 





John Phillips Badenhausen, Inc., Wyn- 
cote, Pa., has announced the appointment 
of L. J. Westin as vice president. 


David B. Hill has been appointed district 
field engineer in the Atlanta office of 
Chain Belt Co., Milwaukee, Wis, Pre 
viously he had been an application engl 
neer in the company’s Conveyor Division 
at Milwaukee. 


Westinghouse Electric Corp. has at 
nounced the promotion of two members 
of the company’s extensive education and 
training program. Henry N. Muller, Jr. 
former manager of graduate student 
training, now becomes manager of the 
entire educational department. His former 
position will be taken by Guy Kleis, who 
previously served as supervisor of engi- 
neering training. The promotions were 
announced following the resignation of 
Charles W. MacLean, former educational 
department manager. 


Richard M. Barnes has been appointed 
Northeastern Sales and Service Managet 
it was announced by Dravo Corp., Hy 
burgh. Mr. Barnes’ headquarters will 
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A screw products 
company in Cuya- 
hoga Falls, Ohio, 
called on Cities Serv- 
ice for advice on ma- 
chining a part of an 
intricate mechanism 
made of aluminum 
that required extreme 
accuracy and finish. Chillo Oil No. 22 
was recommended. Thereafter, the 
manufacturer reported the machined 
work was not only well within the re- 
quired tolerances, but the work had 
amirror-like finish. Tool life was also 
phenomenally good. 





—— 

A brick and tile company in Iowa 
suffered numerous failures of the 
main drive-shaft bearings in their 


CITIES SERVICE OIL CO. 


New York— Chicago 








Every business, time and again, runs into production snags. When the problem 
is lubrication, we're often called in to do the worrying. And eight times out 
of ten we come up with the right answer—fast. Because that’s our job day 
in, day out, year after year—putting petroleum to work efficiently. This 
backlog of experience, coupled with the world’s finest lubricants and fuels, 
is your best reason for calling Cities Service next time trouble calls on you. 


CITIES SERVICE STOPPED TROUBLE HERE! 


Hammer Mill Crush- 
ers. Cities Service en- 
gineers recommended 
Pacemaker Oil No. 2. 
The last report from 
the company said 
that since they stand- 
ardized on this lu- 
bricant, no bearing 

failures have occurred. 


“We use Solvent No. 26 
for cleaning surplus oil and 
grease out of electric clock 
movements and we find it 
unexcelled for this purpose” 
...8o writes the president 
of an Illinois watch repair- 
ing and rebuilding concern 
after continued use of this 





CITIES 


ARKANSAS FUEL OIL CO. 


Shreveport, La. 


SERVICE 
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XUM 


remarkable new Cities Service metal clean- 
ing fluid. 


A bus company ex- 
ecutive in Cleveland, 
Ohio, recently said, 
“During the past four 
years, we used Cities 
Service Heavy Duty 
type oil with outstand- 
ing results—minimum 
wear, freedom from 
sludge and no engine 
failures—which has enabled us to give un- 
interrupted service to our customers.” 
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Cities Service Oil Company 
Room 266, Sixty Wall Tower PN 
; New York 5, N. Y. 
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YARWAY STRAINERS are selling by the 
thousands because they are better engi- 
neered for the service. 

“The Screen is the Thing” —a high-grade, 
woven Monel wire screen that stops the 
dirt, lets fluids flow freely. 

Then, too, purchasers like the body finish 
—Cadmium plated for protection against 
corrosion and for better appearance. 








And last but not least, itis “Easy to Clean”’ 
having a steel blow-off bushing, precision 
machined with straight thread. Screen and 
bushing come out together—go back to- 
gether, automatically aligning. 

Six sizes, 42" to 2" for pressures up to 
600 Ib serve practically all strainer needs. 


Sold by nearly 150 Mill Supply Houses. 
See your Supply House or write for 
Bulletin S-201. 


YARNALL-WARING COMPANY 


114 MERMAID AVENUE PHILADELPHIA 18, PA. 





with Emerson-Swan, Inc., 712 Beacon §t., 
Boston 15, Mass., and his territory wif 
include New England and the northern 
part of New York state. He previously 
was assistant sales manager in the heat- 
ing section of Dravo Corp. 


Baxton Pollard, formerly advertising 
manager of A. P. Brick Co., has been 
transferred to Bigelow-Liptak Corp., jt 
was announced recently by the latter 
concern. 


Dr. R. C. Mason has been named man- 
ager of the Electro-Physics Department of 
the Westinghouse Research Laboratories, 
succeeding Gaylord W. Penney, who was 
recently appointed Westinghouse Professor 
of Electrical Engineering at the Carnegie 
Institute of Technology. 


Ernest R. Hanson has joined the staff 
of Foster D. Snell, Inc., New York, to 
head up research and development in the 
field of plastics and rubber. 


Harbison-Walker Refractories Co., Pitts. 
burgh, Pa., announced recently the pur- 
chase of the Louthan Manufacturing Co., 
East Liverpool, Ohio. 


The promotions of four Divisional Man- 
agers of Nordberg Manufacturing Co., Mil- 
waukee, Wis., to vice-presidencies of the 
company was announced recently. Division 
managers appointed company vice-presi- 
dents are Roland W. Bayerlein, heavy ma- 
chinery; H. H. Talboys, railway equip- 
ment; D. A. Cheyette, crusher; and R. R., 
Shafter, process machinery. 


Carborundum Company, Niagara Falls, 
N. Y., has announced the appointment of 
Dr. Gurdon M. Butler, Jr., as a Senior 
Engineer of the Research Division. Dr. 
Butler was formerly Associate Director of 
Research of the Tool and Die Steel Di- 
vision and later Chief Metallurgist at the 
Dunkirk, N. Y., plant of the Allegheny 
Ludlum Steel Corp. 


Riley Stoker Corp. has announced the 
appointment of E. U. Titus, as eastern 
sales manager, to be located at their New 
York office. 


The Fred H. Schaub Engineering Co., 
Inc., Chicago, announces the appointment 
of A. W. Mortensen Co., 1004 S. E. Bel- 
mont Street, Portland 14, Oregon, as its 
represéntative in Oregon and Northern 
California. 


Link-Belt Co. announces the following 
changes in sales management personnel: 
Mr. James B. Elliott has been appointed 
divisional sales manager at the company's 
plant in Minneapolis, Minn. Mr. Erwin A. 
Wendell has been appointed divisional 
sales manager for Caldwell plant prod- 
ucts, with headquarters at the Caldwell 
plant. Mr. T. W. Matchett has been ap- 
pointed district sales manager, Chicago 
branch, with headquarters at the Pershing 
Road plant. 


William E. Clark, general manager of 
Dravo Corp., Keystone Division, has been 
elected a vice-president of the corporation, 
at Pittsburgh. 


H. W. Lingenfelter, for 23 years a light- 
ing engineer with the Westinghouse Elec- 
tric Corp., has been appointed manager of 
commercial, industrial and floodlighting 
sales for the Lighting Division in Cleve- 
land, Ohio. 


Raybestos-Manhattan, Inc., recently al- 
nounced the following appointments in its 
Equipment Sales Division: Harry C. Dish 
man, equipment sales manager with head- 
quarters in Detroit; George T. Young, 
branch manager of the Detroit office; 
E. E. Juergens, branch manager of ° 
Cleveland office; and John E. Cole, brane 
manager of the Chicago office. 
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The measure of any piping system, after the proper design has 
been reached, is the "fit." The knowledge which we have 
gained in the past 40 years is your guarantee of an accurate 
and workmanlike piping system. Navco quality in work- 
manship and design is evidenced by the many success- 
fully operating installations which we have made- for 
every industry. Consult Navco for your next piping job. 


NMAWEO PIPING 


: NATIONAL VALVE & MANUFACTURING COMPANY > PITTSBURGH, PA. 


», branch NEW YORK e¢ CHICAGO e CLEVELAND ¢ BOSTON © ATLANTA © TULSA ¢ BUFFALO © CINCINNAT! 
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2 BRONZE 
SEATS 


Precision Ground 
Non-Corroding 





























TRUE 
BALL JOINT 


Drop-Tight 
Leak-Proof 








EXTRA-HEAVY 
SHOULDERS 


Withstand strains 
and abuse 


These Quick Facts 


Show MALLEABLE 


DARTS" 
SUPERIORITY 


Dart unions maintain an absolutely tight seat 
seal. This tightness of seal is based on the two 
precision-ground bronze seats which form a 
true ball joint. Since the seats are bronze, 
they‘re non-corroding; and since they form true 
bearing surfaces, they're leak-proof. Darts require no packing and 
can be easily uncoupled for use in other locations. Body and nut 























air-refined malleable iron. 
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Ask your supplier to demonstrate 
Darts. 


E. M. DART MFG. CO. 


PROVIDENCE 5, RHODE ISLAND 





»vember, 1947 








are practically indestructible because they’re made of high-test, | 





POWER PLANT ENGINEERING—Chicago, III 


The appointment of Mr. H. L. Boetsch 
as vice president in charge of sales of 
Pennsylvania Flexible Metallic Tubing Co, 
Philadelphia, was announced recently, 


Mr. Albert Musschoot, a member of the 
general engineering staff of Link-Belt Co. 
at Philadelphia, has been appointed assist- 
ant to the chief engineer, with headquar- 
ters at the company’s general office, 307 
N. Michigan Ave., Chicago, III. 


Fairbanks, Morse & Co. has announced 
the appointment of L. A. Weom as map- 
ager of the company’s Pump Division to 
take the place of Mr. Arnold Brown, who 
has resigned. Mr. Weom has been with 
Fairbanks, Morse & Co. starting in Jany. 
ary, 1929, as an assistant in the Pump and 
Electric Department of the company’s §¢, 
Paul, Minn., branch, 


Allan J. Anderson has been appointed 
manager of the American Potash & Chemi- 
eal Corp. plant at Trona, Calif. Anderson 
succeeds Walter J. Metzger, who resigned, 


Fred F. Loock, formerly vice president 
and general manager, was elected presi- 
dent of the Allen-Bradley Co., Milwaukee, 
Wis. At the same meeting, Harry L. Brad. 
ley was named chairman of the board, in 
which capacity he will continue to be ac. 
tive in the corporate direction of the com- 
pany. Other officers, who were re-elected, 
are R. W. Whitmore, vice president and 
works manager; Louis Quarles, secretary; 
and A. F. North, treasurer. 


Arthur Koehler has been appointed pro- 
duction manager of Sorensen & Co., Inc,, 
Stamford, Connecticut, it was announced 
recently. 


Thomas B. Moule, assistant director of 
sales in the Los Angeles office of the Plomb 
Tool Co. has been assigned the responsi- 
bility of supervising Plomb’s sales organi- 
zation in the eastern half of the United 
States, it was announced recently. His 
headquarters temporarily will be at the 
company’s sales office at 549 W. Washing- 
ton Street, Chicago. Jack G. Allen has 
joined the Plomb sales staff to take over 
the duties previously handled by Mr. Moule 
and to supervise the Export Department. 


Joseph F. Chalupa has been appointed 
manager of design engineering of the 
Westinghouse Aviation Gas Turbine Divi- 
sion, Lester, Pa. 


Col. A. E. Higgins has been named 
vice presiderit of the Rockwell Interna- 
tional Corp., New York City, it was an- 
nounced recently. 


H. D. Worthington has been appointed 
supervisor, construction material sales, 
Chicago district, American Steel & Wire Co. 


Skinner Engine Co. has announced the 
appointment of Stuart D. Brown, 41 
Broad St., Sewickley, Pa., as district sales 
representative in the Pittsburgh area. 





GAS-DIESEL OPERATION 
AT CHEROKEE, OKLA., PLANT 


Fue, Economy records for a 1440-hp 
supercharged gas-Diesel in a municipal 
power plant at Cherokee, Okla., have Tr 
cently been released. This unit, which 
was the first of its type to be delivered. 
is an 8 cylinder Type LS, and has been 
in continuous service since March of this 
year. It was built by The Cooper-Bessemer 
Corp., Mount Vernon, N, Y. Fuel coms 
for the various loads, from 100 per cem 
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TUBE CLEANERS 
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with De-ionized Water for your boiler feed 


Caustic embrittlement 


is eliminated when ILLco-WAy 
De-ionizers are used to treat the 
makeup. Silica, which acts as an 
accelerator for embrittlement, is 
also removed by de-ionizing. 
There is never danger of sodium 
hydroxide nor local concentra- 
tions of strong caustic when a 
solids-free water is used as 
boiler feed. 


Proper sulphate and car- 


bonate ratios are easily and ac- 
curately maintained at all times 
—assuring clean boiler operation 


<° 





Boiler Feed-Water Treatment 


iW THE 


with freedom from scale corro- 
sion and carry-over. ILLCo-WAY 
De-ionizers will produce thou- 
sands of gallons of ideal feed 
water for only a few cents. 


Get the facts about this 


new process! Let our engineers, 
who have pioneered in water 
treatment for boiler feed, give 
you real help with your problem. 
Write for literature today. 


ILLINOIS WATER TREATMENT CO. 
850-11 Cedar Street, Rockford, Illinois 
7310-PP11 Empire State Bldg., New York 


Complete equipment for Chemical Processing: Purification of 
industrial wastes, Separation of Chemical Solutions, Purification 


of Chemical Solutions, Reclamation of Valuable Constituents 
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to 25 per cent, for this new 
are shown in the table. 

This table is computed on a basis of 
the fuel costs prevailing at the Cherokee 
plant. Natural gas at that plant costs 1g 
cents per 1000 cu ft for the first 1,150,009 
cu ft and 12 cents per 1000 for the re. 
mainder each month; Diesel fuel costs 7 
cents per gallon. 

Gas-Diesel—Present (d) 
Per Cent Load 

100 75 50-5 
Btu/bhp/hr, total...6400 6750 7350 9950 
Btu/bhp/hr, gas ...6080 6323 6710 767 
Cu ft/mo x 1/1000...6400 4980 3530 2015 
Cu ft at 18c x 1/1000.1750 1750 1750 1759 
Remainder x 1/1000.4650 3230 1780 25 
Cost 1750 M at 18c..$315 $315 $315 $315 
Cost remainder at 


£as-Diese} 


RE se Sata <s ceuen $558 $388 $213 $30 
Cost gas/mo .......$873 $703 $528 $347 
Btu/bhp/hr, oil .... 320 427 640 1289 
Gal OU/M0 6... esses 2355 2355 2355 2355 


Cost oil/mo at 7c...$165 $165 $165 $165 
Total cost, gas and 


oll per mo....... $1038 $868 $693 $512 
Total cost, gas and 
Ol Der FP. ke8cx8 $12456 $10416 $8326 $6144 


HOEHN RETIRES 


CHARLES S. HOEHN has announced his 
retirement as President of Enterprise En- 
gine and Foundry Co. of San Francisco, 
Starting as an apprentice with Enterprise 
57 years ago Mr. Hoehn rose to the Pregij- 
dency of the company, which position he 
has held for the past 30 years. While his 
retirement will relieve him of active duties 
as the head of the Company, Mr. Hoehn 
will continue to serve on the Board of 


Directors and in a_ special consulting 
capacity. 
Manzel Brothers Co. has changed its 


name to Manzel, Inc., and completed an 
extensive expansion and modernization 
program. 


Gardner-Denver Co. has announced the 
opening of three new branch offices, to be 
located in New Orleans, Cleveland and 
Kansas City. 


Square D Co, has announced .formation 
of a General Sales Department to coor- 
dinate sales promotion, advertising and 
overall sales policies of the company’s 
electrical Divisions. 


Hammel-Dahl Co., Providence, R. I., has 
announced the appointment of Mr. 0. T. 
Clarke, Clarke Sales Engineering Co., De- 
catur, Ga., as their Dealer Representative 
in their Southeast territory. 


Sarco Company, Inc., has announced the 
removal of their Head Offices, effective 
Sept. 1st, 1947, to Empire State Building, 
New York, N. Y. 


The Carborundum Co. has just received 
preliminary notification that Its bid of 
$1,000,000 for a part of Plancor 168, for- 
merly operated by Bell Aircraft Corp., has 
been accepted. The portion of the property 
thus acquired was released by the Bell 
Aircraft Corp. from its general option in 
May as being additional facilities not re 
quired by them in their programs for the 
future. 


Metal & Thermit Corp. has announced 
the appointment of O. L. Howland as 
Sales Manager of its Welding Division with 
headquarters at 7300 So. Chicago Ave, 
Chicago, Ill. 


Harvey A. Mylander has been appointed 
District Manager for Southern California 
and Arizona for the De Laval Steam Tul 
bine Co., Trenton, New Jersey. It was 
announced recently. 


Elgin Softener Corp., Elgin, Illinois, has 
appointed the following representatives to 
handle the company’s industrial line of 
water conditioning products: Lamb Engh 
neering Co., 530 North Charles Stree 
Baltimore, Md., for the state of Marylam 
and Northern Virginia; Midland Laundry 
Equipment Co., 2800 Lyndale Avenue, So., 
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Boiler Blow-off Valves... 
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4061/6061 Unit; 

angle blowing ~— 
valve with wheel- H | 
operated sealing 
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4001/4061 Unit; 
straightway blow- 
ing valve with 
lever-operated 
sealing valve. 
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Fewer Working Parts 
to Wear... None to Adjust 


The fewer working or moving parts that make up any piece of equipment, the more 
continuous the service at lowest operating cost. 

Fuller Rotary Compressors and Vacuum Pumps are an outstanding ex- 
ample of simplicity of design and construction... the only moving parts: rotor— 
bearings—blades. 

Simple design, rugged construction for long, continuous service, that’s 
what you get when you purchase a Fuller Rotary. There are no periodical adjustments 
or take-up and, due to design and construction, original capacities are maintained for the 
life of the machine. This simplicity of design also allows inspection and repairs to be 
made with minimum loss of time and at minimum expense. 

Fuller Rotaries are the ideal units to install for capacities up to 3300 
c. £.m., 125-lb pressure. We invite your investigation and inquiries. We’ll be glad 
to send you Bulletin C-5, which fully describes and illustrates these machines. 


Send for your copy today. 


FULLER COMPANY. CATASAUQUA, PA. 
Chicago 3 - 120 So. LaSalle St. 
San Francisco 4 - 421 Chancery Bidg. 


C-152 
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A LIFETIME OF NEW MACHINE EFFICIENCY 
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Minneapolis, Minn., for the states of Mip. 
nesota, North Dakota, South Dakota ang 
Northwestern Wisconsin; and James y 
Doyle, 2071 Glencoe Street, Denver, Colo. 
rado, for the state of Colorado. 


The Carborundum Co., Niagara Falls, 
N. Y., announces the completion of nego. 
tiations for the acquisition of land ag a 
site for an extensive furnace plant at Van. 
couver, Wash. Word was received recently 
of the acceptance of The Carborundum 
Co.’s bid for 93 acres of industrial prop. 
erty in the outlying district of Vancouver, 
The property has an extensive frontage 
on the Columbia River, providing ample 
water shipping facilities and is also serveq 
by three railroads. 


B & M Mfg. Co., with general offices at 
19 North Harrison St., East Orange, N, J, 
has recently been formed by Wiley w, 
MeMinn, and Olof Brant, formerly Vice. 
President and Chief Development Engi- 
neer respectively of Agaloy Tubing Co, 


Lyman C. Gross has announced the open. 
ing of engineering offices at 432 Sexton 
Building, Minneapolis, Minn. 


The American District Steam Co., New 
York, announces the appointment of 
Equipment, Inc., 35 Westminster Street, 
Providence, Rhode Island, as district rep- 
resentatives for the State of Rhode Island 
and Southeastern Massachusetts. 


ESTIMATED MARKET FOR 
SALES OF AIR-CONDITIONING 
SYSTEMS 


FORECASTS concerning the air-con- 
ditioning of Commercial and Indus- 
trial Buildings have been brought to- 
gether and placed on a common basis 
in a series of nine studies as shown 
by the accompanying summary table. 
This project was the work of J. F. 
Brinley, Account Executive of Michel- 
Cather, Inc. 

Taken together, these nine market 
studies show that expenditures for 
the air-conditioning (of the types 
specified below) of Commercial and 
Industrial Buildings may be expected 
to total approximately $100,000,00 
in 1947 . . . and to continue at that 
level for an indefinite period—de- 
pendent more upon economic factors 
than anything else. 

It is significant that the annual 
total thus derived agrees closely with 
the total expenditures for air-condi- 
tioning in the 2 year period of 194 
and 1941, which is rather widely ac- 
cepted now as a rough measure of 
present annual air-conditioning at- 
tivity. 

Private residential structures were 
not included in this survey. For the 
purpose of eliminating, so far as pos 
sible, the self-contained or “package” 
units of air-conditioning, the report 
was confined to those installations 
employing a “central” cooling plant 
with ducts running to the air-contl- 
tioned areas. 

In order of importance—as meas- 
ured by annual dollar-volume of alt- 
conditioning planned for 1947—the 
individual fields studied were f 
to rank as follows: 1. Theatres, 2 
Department Stores, 3. Industrial 
Buildings, 4. Restaurants, 5. Ho 
6. Schools, 7. Hospitals and 8. 

The ninth study, which Co 
“other commercial” buildings 
as retail stores, etc.), showed a! 
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Fig. 19084 W. E.—Class 900- 
pound Cast Steel Non-return 





CONTROL. 


Fig. 11303 W. E.—Class 1500-pound 
Cast Steel Gate Valve with welding 
ends and Powell PRESSURE SEAL 
BONNET. Has thrust bearing yoke. 
Stellite faced. 


Fig. 1503—Class 150-pound 


Yes | 





It’s a long step from the Old Mill wheel to the 
modern power plant. Much of the difference 
lies in the degree of efficiency in flow control. 


More than a century ago, when Powell started 
to make valves, industrial flow control re- 
quirements were simple. Since then the im- | 
mense growth and diversification of American 
Industry has multiplied the demands for di- 
versification of flow control equipment a 
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Fig. 1793—125-pound Iron Body 
Bronze Mounted O. S. & Y. Gate 
Valve. Sizes 2” to 30” incl. 
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Through these many years Powell has been 
meeting each and every demand as it has 
arisen. That’s why today the Powell Line is 
unique in that it includes valves of the right 
type, size, design and material to satisfy 
every known requirement of modern industry. 


The Wm. Powell Company 
Cincinnati 22, Ohio 
DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 


POWELL PRESSURE SEAL BONNET Valves are 
furnished with plain or thrust bearing yokes, or can 
be equipped for gear, toggle, or motor operation, 
depending upon size and operating conditions. 


Fig. 19031 W. E.—Class 900 pound Cast Steel Globe Valve 
with welding ends and Powell PRESSURE SEAL BONNET. 
The internal pressure seals body-bonnet joint. Spur gear 
operated. Stellite faced. 
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total than any of the eight individual 
fields listed above. A large potential 
market undoubtedly exists among 
these “other commercial’ buildings, 
but it cannot be broken down, classi- 
fied and sold in the same manner as 
the other eight fields. 

The summary table, reproduced 
here, brings out a number of perti- 
nent facts besides the total amount 
of money to be spent for air-condi- 
tioning in each field. It shows the 
total number of installations in the 
field, the number which now have 
air-conditioning installations (either 
partial or complete) and their per- 
centage of the total. These percent- 





ages range from a low of 4 per cent 
for banks to a high of 26 per cent 
for department stores. 

Another interesting fact brought 
out in the summary table is the aver- 
age horsepower per installation in 
each field. This gives a general idea 
of the size and kind of installation 
which is typical in that field. While 
it is impossible to draw a hard and 
fast line and say that all installa- 
tions below a certain horsepower are 
“package” units, and all above that 
level are “duct” installations, Mr. 
Brinley’s studies indicated that an 
approximate division of this kind 
could be made at the level of 5 hp. 





ENCO ... 


eliminate fuel-oil prepZ 
in the planning stage 


Today when overall plant efficiency is so 
vital, it is more necessary than ever for 
you to be sure that your fuel oil pumping 
and heating system is designed to provide 
peak performance fo meet your special 
plant conditions. 

Many years of experience in planning 
these installations enables ENCO engi- 
neers to design the unit that suits your 
operating conditions best . . . “tailor 
made" so that every part is integrated to 
provide you with easier control and 
longer maintenance-free operation. 

ENCO pumping and heating sets are 
both simple and economical to install, too. 
They are delivered in a co-ordinated unit, 
ready to connect to station piping and 
run. And every ENCO Fuel Oil Pumping 
and Heating Unit is completely tested un- 
der high pressure before it is shipped to 
you. 

ENCO “tailor made" pump sets are 
available in full or semi-automatic models 
with single or duplicate combinations of 
steam piston, turbine or electric driven 
rotary, or screw-type pumps. Pumps may 
be interconnected with one or two 
with 
also 


straight-tube heaters. Pumping sets 
all-welded pipe connections 
available on request. 


For further information on ENCO Auto- 
matic Fuel Oil Pumping and Heating Sets, 
write for Bulletin O.B.—37. 


are 
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pump sets 
tion troubles 











10 PLUS FEATURES THAT 
HIGHLIGHT ENCO'S SUPERIORITY 
1. COMPLETELY AUTOMATIC OPERATION 


is assured by automatic temperature and 
pressure regulation valves. 


2. COORDINATED DESIGN SAVES SPACE. 
All equipment essential to the preparation 
of fuel oil for i is tained In 
one compact unit. 


3. INDIVIDUALLY DESIGNED to meet the 
specific needs of the particular power plant 
in accordance with its exact operating re- 





quirements. 
. ALL PARTS VISIBLE AND ACCESSIBLE 
for easy operation, int and repair. 





. PUMPS AND HEATERS are interconnected 
to provide maximum flexibility of operation. 


. SAFETY VALVES protect individual parts 
where required. 


. EASIER MAINTENANCE —LESS SERV- 
ICE-TIME FOR CLEANING because straight 
tube, multi-pass heaters with removable 
heads are used. 


8. PUMPS OPERATE AT MODERATE 
SPEED. Heaters designed to give the cor- 
rect viscosity and velocity without fouling. 


9. SMOOTHER FLOW OF CLEAN FUEL TO 
FURNACE. Air chamber for each piston 
pump prevents pulsations—pressure regulator 
for rotary pumps. Twin type strainers pro- 
vided to keep atomizer tips from clogging. 

10. CLEANER BOILER ROOM... all over- 
flows connected to a common outlet; flanged 
drip pan catches oil drip. 


Nn Qa fh 


THE ENGINEER COMPANY 
75 West Street 
New York 6, N. Y. 
Conadian, Representotive: f. J, Raskin, itd, 
4220 Iberville $t,, Montreal 34, P.O. 








Among the “other commercig)” 
buildings, the average horsepower 
per installation reported was 13% 
which was the lowest average horse. 
power reported in any field. This 
suggests that not many of the insta). 
lations included in the report in that 
classification were of the so-calleg 
“package” units, which, of Course, 
was intentional. The same appears 
to be true in the hospital and restay. 
rant fields with installations averag. 
ing 14% hp. In the other fields gy. 
ered in the survey, it would appear 
that virtually all of the installations 
included in this report are of the 
type using a central cooling plant 
with ducts running to the air-condj. 
tioned areas. 

So far as the market for air-con. 
ditioning equipment in_ industrial 
buildings is concerned, it is believed 
that the 157,000 small manufacturing 
concerns in the country employing 
ten or less workers may be disre. 


| garded, leaving 27,000 establishments 


as users or prospective users of “cen. 
tral” air-conditioning systems, 

The survey states that according 
to the figures of the Edison Electric 
Institute, there are at present only 
4759 industrial plants in the United 
States having air-conditioning instal. 
lations. The aggregate horsepower 
is 137,329. These installations were 
made as follows: 


Number 
of 
Period Plants Horsepower 
Up: to 1040......... 2443 94,906 
During 1940 ..... 970 13,590 
| During 1941 ..... 1346 28,833 
"HORAN «os cnces 4759 137,329 
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This works out to an average of 29 
hp per installation, which is com- 
paratively small and suggests only 
partial plant use of air-conditioning 
in many installations. 

From surveys made, it is estimated 
that of the total of 27,000 major 
plants, about 4,000 are still very good 
prospects for air-conditioning. On the 
basis of the past record, the cost of 
these would probably be about $10- 
000 per installation (29 hp at ap 
proximately $350 per hp). For 400 
plants the total expenditure for air- 
conditioning in manufacturing indus- 
tries would then be $40,000,000. If 
spread over a 5-yr period this would 
mean $8,000,000 per year. 

In most of the fields covered, it 
was possible to determine rather def- 
nitely—from general modernization 
surveys conducted within the fields— 
the plans that are being made to I- 
stall air-conditioning. 

Estimates, based on what had actl- 
ally been done in 1940 and 1941, wer 
compared with the figures given 2 
many separate surveys condu 
within the various individual indus 
tries, and with information ob 
from other reliable sources. 
careful examination of all the data 
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NEW PUMP GIVES 


Unusual Range 





Specially Designed for 
Flexible V-Belt Drives 


BY CHANGING ONE sheave, you can quickly change 
speed and capacity of this pump—adapt it to 
your exact needs. Further variations are possible 
through interchangeable impellers and casings. 

That's why only three basic sizes of “Pedrifugal” 
pumps meet every average pumping requirement from 
10 to 500 gpm, and heads up to 100 ft! 

Now you can buy a pump for any normal job, 
tight off the shelf! The “Pedrifugal” pump is versa- 
tile, compact, dependable— engineered, built and 
backed by Allis-Chalmers — offered at the lowest pos- 
sible price consistent with high standards of design, 
material and workmanship. 

See the new ‘‘Pedrifugal’” pump at your nearest 
A-C office or dealer. Or, write for bulletin 52 B6691. 
ALLIS-CHALMERS, MILWAUKEE 1, WIS. A 2307 


*Allis-Chalmers Trademark 






OF CAPACITIES, HEADS 





BUY IT “OFF THE SHELF" 
Pump can be bought “bare” or as a 
complete unit: pump, motor, Tex- 
rope drive and welded steel base. 
Also can be coupled or belted to a 
motor, a gasoline engine or power 
take-off which you already have. 


LONG SERVICE WITH MINI- 
MUM MAINTENANCE—AI! mov: 
ing parts quickly accessible without 
disconnecting pipes. No packing 
rings to replace . . . bearings have 
3 to 5 year supply of grease under 
normal operating conditions, 





INTERCHANGEABLE CASING 
AND IMPELLER—1” by 1”, 2” by 
2” and 3” by 3” sizes differ only 
in impeller and casing. Pedestal 
casting, shaft, ball bearings, mechan- 
ical seal and impeller nut are the 
same in all sizes. 


QUALITY CONSTRUCTION — 
Two large ball bearings, grease sealed 
... High grade mechanical shaft seal 
... Heavy 1 in. machined shaft, with 
keyways and impeller lock nut... 
Bronze open type impeller... Heavy, 
generous design throughout, 








of the Big 3 in Electric Power Equipment — Biggest of All in Range of Industrial Products 
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estimates were made of probable an- Air conditioning market survey commercial and industrial buildings 
nual expenditures for air-condition- 
ing. These estimates are presented 
in the column next to the extreme 
right in the summary table. They 
total approximately $100,000,000 an- 
nually, as previously stated. It should 
be noted, however, that all cost fig- 
ures were projected upon the basis 
of 1940-1941 costs and do not reflect 
current inflationary costs. 

Executives interested in this report 
may secure a condensed copy by 
writing to J. F. Brinley, c/o Michel- 
Cather, Inc., Two Park Avenue, New 
York 16, N. Y. 
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= HELPFUL BULLETINS 
(Continued from page 46) 


the catalog. Besides this material the back 
portion of the catalog gives a few facts 
about safety tools and presents a descrip. 
tion of the approval given the tools by the 
_— Mutual Laboratories. Ampco Metal, 
ne. 


45 Car Shakeout—Bulletin 128-A is de- 
scribed by the manufacturer as offer- 

ing substantiating evidence that only two 
men, without manual labor, can unload a 
hopper bottom car in only a few minutes, 
This evidence is given in the form of re- 
4 ports from owners of the equipment. A 
j a, series of photographs showing various types 
a of rigs, some of them quite elaborate, indi- 

‘ : e cates that this shakeout can be handled by 

H A > R I N G ; ‘ any hoist that is able to lift a 5-ton load, 
% Use of a shake-out when handling frozen 

. material also is covered. Robins Conveyors, 


ORGANIC ’ AY - AG Torque Indicators—Bulletin 46-T, 4 


: ; pages, describes this company’s post- 
GLUC OSATES a Sade ya} sai war line of torque indicators with capaci- 
= : ties from 50 to 1000 ft lb. This equipment 

Ee 3 is designed to provide uniform and proper 

q “a tension and the fields of application are 

stated to be unlimited. The outstanding 

raton Ramen | features of the indicators are listed and 
the various types are illustrated. A table 
of specifications and prices is presented. 


‘ : Blackhawk Mfg. Co. 
SCALE | 
CORROSION, fe AT discusses positive’ separation with 


high intensity magnetic drums and drum 


VW key-\ 2 : type separators. The catalog begins with 
on : line drawings showing the principle of 

® ‘ a operation of the drum type separator, and 

te) { goes on to list what a magnetic drum will 

q do and where they are used. Design fea- 


tures and how to select magnetic drums 


Tatelthaiatel ; — bape! a —— — reference 
table giving selection factors in percentage 

‘ of rated cubic feet capacity for different 

Pl re | n t a 4 classes of service. Tables, line drawings and 
photographs cover different types of sepa- 


rators, Magnets, magnetic equipment and 
clutches. Dings Magnetic Separator Co. 


Air Heater—This new 16-page bulletin 
describes a tubular air heater. The 


mae OF YOUR bulletin discusses the economic and engi- 


LETTERHEAD FOR { . . neering factors eee oe — 
vii of air heaters and illustrates the types 
SPECIAL LITERATURE : available. Numerous illustrations show 


their application to actual installations. 
oe Interesting and valuable charts and tables 
4 & are included. The Babcock & Wilcox Co. 


a ¢ 2 Rar AN 49 Specific Gravity Testers — This new 
S 2EAD Wus¢ 


bulletin includes dimensional and 
operational details of an improved con- 
i tinuous liquid specific gravity indicator. 
: The bulletin shows how the instrument is 
; designed for continuous indication of fluid 
specific gravity in closed piping systems. 
Line drawings and photographs of the unit 
are presented. Fischer & Porter Co. 


50 Silicone Data —- New data has just 
been released concerning a series of 
silicone oils numbered DC 710, DC 710G 
and DC 710R. This latest edition of “Sill- 
cone Notes” describes the properties of 
these silicone oils and their use as h 
* temperature lubricants for conveyors and 
bearings exposed to severe temperatures 
and high humidity. The notes point out 


how the low volatility, chemical inertness 
and freedom from fuming combined with 
. e ep. nc. good lubrication properties make DC T10R 


ubricant for in- 
205 West 


an excellent permanent 1 
GENERAL OFFICES: struments. Summaries of results of tests 
PRRY UL 





parative lubricity of SAE 20 oil and ‘ 
710R silicone oil, and typical properties . 
DC 710 silicone oil are presented. Do 
Corning Corp. 


Wacker Drive ? Chicago 6 . illinois with chains are shown in tabular form all 
Se. ; 


tables of comparative volatility and com: 
ad iy “. ae 
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Flues between boilers and stacks at 
a large eastern power plant had been 
subjected to the corrosive attack of 
acid condensate. Scouring action of 
the cinder-bearing gas had worn away 
the corroded metal. In sections where 
condensation was heaviest — outside 
the building —the flues had become 
almost paper thin. The problem was 
to repair these flues and to protect 
them from corrosion and abrasion. 
And the method had to be quick and 
economical. 


The damaged flues at this station 
were repaired by installing a 1)4-inch- 
thick lining of corrosion-resistant con- 
crete made with LUMNITE cement. 
The lining was reinforced with wire 
fabric attached to lugs welded to the 
shell. Patch plates were welded on the 


outside surface over holes and thin 
spots. The concrete, placed with a 
cement gun, was tightly bonded to 
the steel shell. 


This repair procedure saved the 
labor and expense of rebuilding the 
flues. The protective LUMNITE lin- 
ing has prevented further deteriora- 
tion. The insulating effect of the lining 
is an added advantage, as paint lasts 
longer on the cooler outside surface. 
Also, the lining stiffens the flues and 
eliminates vibration. 


The advantages LUMNITE gave 
this flue repair job are applicable to 
many other power plant installations. 
For further information about this 
installation, and other power plant 
uses of LUMNITE, write to: 





135 EAST 42nd STREET 


Lumnite Division 


UNIVERSAL ATLAS CEMENT COMPANY 


UNITED STATES SUE EEL CORPORATION SUBSIDIARY 


NEW YORK 17, N. Y. 





“THE THEATRE GUILD ON THE AIR” — Sponsored by U. S. Steel—Sunday Evenings—ABC Network 
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CATALOG LIBRARY 


This monthly list of the latest standard catalogs and bulletins is designed to aid the 
engineer in maintaining his permanent catalog file of engineering data. The items 


listed, unlike those under H Ipful Bulleti 


will appear each month except for 





additions and deletions dictated by space requirement or by the manufacturers 
issuing the bulletins. Use the Helpful Bulletins coupon in requesting these copies. 





BOILERS 


51 Steam Generators—Catalog almost 
completely devoted to cross-sectional 
drawings with accompanying listing of 
principal data of typical installations in 
rubber companies, steel works, sugar re- 
fineries, municipal plants, etc. Details of 
furnace water wall construction on inside 
a 16 pages. Henry Vogt Machine 
‘o., Inc. 


5 Double-Pass Boilers—Bulletin R-M-1 
(6th edition); illustrates and describes 
this line of riveted or welded double-pass 
steel firebox boilers. Three full pages of 
dimensions, ratings and other details in- 
cluding dimensioned line diagrams; 8 
pages. The Brownell Co. 
53 Boilers, Burners, Accessories—Bulletin 
GC-10; condensed catalog of regular 
products for stationary power plants. Each 
class of equipment summarized and illus- 





Tip-Toe Tube Cleaning With 


ELECTRICALLY DRIVEN | 
TUBE CLEANERS | 






In installations where bedlam is _ or slung in convenient locations. 
taboo, Wilson Electrically Driven And they're built for tough 


Equipment gives you tube clean- service, too. The shafting, for 
ing on the Q.T. . . . quiet, effi example, is specially wound to 
cient, trouble free. resist torque — it won’t unravel 
And where air, steam or water —there is no distortion. 


are not availablefortube cleaner Ideally suited for cleaning HRT 
operation, Wilson Electric and other boilers, heat exchang- 
Equipment will do a fast job— ers, etc., Wilson Electrically 
no matter what the deposit— Driven Tube Cleaners are avail- 
able with one- or two-speed 
Wilson Electrically Driven Tube drives, for various tube sizes 
Cleaners are easy to handle and from %” up — straight or curved. 
All standard Wilson accessories 
can be taken into steam drums _ can be used with these Cleaners. 


even on plugged tubes. 


operate. They are portable .. . 


THOMAS C. WILSON, Inc., 21-11 44th Ave., Long Isiand City 1, N. Y. 


TUBE CLEANERS 





S Type E Electrically Driven 
MCleaner for 3° to 4° OD. Tube 


TW-T38 






= C Electrically 


riven Cleaner. 











See your local Wilson representative for 
additional information, or write direct and 
mention current characteristics required. 








trated with line drawings and Photographs 
Illustrations accompanied by brief de. 
scriptions; 12 pages. Combustion Engineer. 
ing Co., Inc. 
54 Standardized Boilers—Bulletin 746; 4 
page bulletin presenting construction 
and operation information and orde 
specifications for this company's Type ¥ 
—— seen, Semeetes. Presents table 
of measurement an ta. Spri 
Boller Co. pringfield 
55 Steam Generators—Presents reasons 
for high efficiency; shows brief cage 
histories of plants. Results of tests by 
independent authorities and “Facts Yoy 
Should Know About Steam Generat 
Unit.” Ratings, dimensions and other dats 
presented. Springfield Boiler Co. 
56 Steam Generator—Bulletin 119; com. 
any’s Type S steam generator de- 
scribed and features of construction are 
pointed out. Folder well illustrated ang 
dimensioned drawing and table of dimen. 
sions and sizes are given. Union Iron 


Works. 
PRIME MOVERS 


57 Axial Flow Impulse Turbine—Bulletin 
S-107; six types described; data for 
estimates; applications; types, casings; 
wheels and blades; shafts, nozzles and 
bearings; overspeed stop and other gover. 
nor features; lubrication; 8 pages. The 
Terry Steam Turbine Co. 
58 Multi-Stage Turbine—Bulletin sR. 
114; Casing, lagging, wheels and 
blades; shafts, nozzles, bearings; gover- 
nors; speed changer or synchronizer; goy- 
= valve 4 steam —— lubrica- 
on; general; ages. e Te team 
Turbine Co. - mdi 
59 Turbines, Pumps, Products—This 24- 
page catalog covers the company’s 
complete line of products from steam tur- 
bines to flexible couplings. Every product 
is discussed from the design and operation 
angles and the discussion is heightened in 
interest by the inclusion of many excellent 
Sa. Other products discussed are 
elical gears, centrifugal pumps, multi- 
stage pumps, screw pumps, blowers, com- 
pressors and speed reducers. De Laval 
Steam Turbine Co. 
Turbine Cleaning Manual—This 20- 
page bulletin covers the step-by-step 
solvent and manual cleaning of turbines 
from the inspection and preliminary clean- 
ing to draining and final inspection. The 
cleaning of bearings and governor, instal- 
lation of filter unit, circulation of clean- 
ing solvent, and displacement of cleaning 
oil with new lubricating oil are steps 
which are covered brifly but clearly. Shell 
Oil Company, Inc. 
61 Steam Engines—Bulletin No. 306; 
Engineering data; tabular material, 
descriptions; 8 pages. Troy Engine & Ma- 
chine Co, 
62 Generating Sets—Bulletin No. 108; 
General description, typical installa- 
tions, engineering data tables, details of 
construction, completely illustrated; 24 
pages. Troy Engine & Machine Co. 
Stationary Diesel Engines—Depend- 
ability, adaptability of Diesel power 
described and applications pointed out. Its 
economical and simple design is stressed. 
Advantages of company’s equipment 
brought out; exceptionally well illustrated; 
24 pages. Enterprise Engine and Foundry 


ELECTRICAL 


64 Oil Circuit Breaker—Bulletin 71B- 
6421 describes Unitop oil circuit 
breaker; ratings from 15 to 46 kv, 500,00 
to 1,500,000 kva interrupting capacity. Well 
illustrated, Allis-Chalmers ~ Co. 
65 Generating, Substation Equipment— 
Bulletin 25B6150 titled ‘“‘More Power 
to U.S.A.” 32 pages; sketches coverage of 
the company’s equipment from hydro 
steam turbines to switchgear and circult 
breakers. Unusually well illustrated. Allls- 
Chalmers Mfg. Co. 


AUXILIARIES, ACCESSORIES 


66 Strainers and Separators—Bulletin 
46-50; describes complete line of com- 
pany’s strainers and separators. Dimen- 
sioned drawings and photographs; tables 
of sizes and complete description of ap- 
plications, operation and design; 16 pages: 
American District Steam Co. 60; 
67 Atomizing Deaerators—Bulletin 41 q 
3 color drawing illustrates descrip 
tion of principle of operation. Advanteg® 
of deaerators are described and illustrated, 
marine deaerators also covered; 20 page: 
Cochrane Corp. 
68 Condensate Return System—Deserip- 
tion of operation and possible 
ings accompanied by line diagram an ical 
scription of how “Jet-Loop” works; typ’ > 
installation pictured and descr Sy 
ings and text show proven results 
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ALL WEAVES AND MESHES! 
Longer-lasting wire cloth of 
Monel, Nickel or Inconel is 
available in all weaves and 
meshes. Many weaves actual- 
ly cost less than cloth of less 
durable metal. 


EMBLEM 


OF SERVICE 


TRADE warn 


to 


Filter or screen elements stay on the 
job longer when made of Monel*, 
Nickel or Inconel*. 

For these are the “task metals” of 
industry. 

Compare them with any fabric or 
metal cloth that is causing you trou- 
ble. Wire cloth of these metals is 
rustless . . . corrosion-resisting . . . 
strong...tough. It endures high tem- 
peratures. It stands abrasive wear. 

Its longer service life means fewer 


Look at this answer 


and 


Aion Gono 


problems 


replacements . . . fewer operating 
hours lost. 

Many equipment manufacturers 
already have standardized on this 
durable wire cloth to free their cus- 
tomers from troubles with strainers 
and filter elements! Maybe your 
manufacturer is one of them. But 
maybe he isn’t. So speak to him. Tell 
him you want the extra protection 
of the “task metals” wherever filters, 
strainers or screens aré used. 


Send for our booklet: “EstasLisHeD WEAVERS OF MONEL, 
NicKEL AND INCONEL Wire AND Fitter CLotH.” 


THE INTERNATIONAL NICKEL COMPANY, 


67 Wall Street, New York 5, N. Y. 


[LRA (TGA 


“Task Metals” for Industry 
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experience of users. 2 page spread of draw- 
ings and table of dimensions; 16 pages. 
Cochrane Corp. 
69 Low Pressure Evaporators—Descrip- 
tion of L. P. evaporators; types of 
evaporator plants, listing of advantages of 
L. P. submerged tube evaporators. Line 
diagrams illustrate principles brought out 
in descriptions. Typical installations are 
considered and analyzed; 12 pages. Con- 
denser Service and Engineering Co., Inc. 
70 Power and Industrial Equipment— 
Bulletin Q-12; describes and illus- 
trates company’s equipment for power and 
industrial use—steam turbines, motors, 
generators, feedwater heaters, turbo-charg- 


ers, steam jet ejectors, centrifugal blowers. 


Exceptionally well illustrated; 20 pages. 
Elliott Co. ‘ 
71 Heat Exchanger—This new bulletin 
describes the company’s Twin G-Fin 
Section; Bulletin 1614; section character- 
ized as universal heat exchanger. Bulletin 
tabulates 21 features and corresponding 
advantages, describes design and construc- 
tion. Installation views shown, field re- 


ports included; 16 pages. The Griscom- 
Russell Co. 
72 Evaporators—Bulletin 364 describes, 
illustrates exporators for various ca- 
pacities and pressures; contains sections of 
special interest to plant engineers and 
executives; includes explanation of func- 
tions of evaporators, benefits obtained by 
their use; different types of evaporating 
systems and their association with plant 
balance. 26 pages. The Griscom-Russell 
Co. 
73 Soot Blowers—Bulletin F45; soot 
blowers in general are described. 
Description and operation of units, mate- 
rials and specifications and other pertinent 
information is presented; tables of steam 
consumption, boiler efficienay, fuel saving 
chart; boiler cross-sections with blower lo- 
cations indicated thereon and installation 
drawings and data are included; 10 pages. 
Marion Machine, Foundry & Supply Co. 
74 Water Heater Capacity Ratings—14 
tables are included in this ratings 
booklet showing capacity ratings per hour 
for temperature rises of from 20 deg (50 to 








High grade gas, by-product and steam 
coal from Wise County, Va., on the 
Interstate Railroad. 


CENDRD 


High grade gas, by-product, steam and 
domestic coal from Wise County, Va., 
on the Interstate Railroad. 


High grade, high volatile steam and 
by-product coal from Wise County, 
Va., on the Interstate Railroad. 


PREMIX 


STOKER, 


A laboratory controlled product 
blended to meet exacting stoker re- 
quirements. From Wise County, Va., 
on the Interstate Railroad. 


COKE 


Roda and Stonega from Wise County, 
Va., and Connellsville Coke from 
Pennsylvania. 


Seam in Greenbrier 








Unexcelled Steaming Coal from the Fire Creek 
ounty, W. Va., originating 
on the N. F.& G. R.R 


ANTHRACITE — Hazle Brook Premium 
- - e Raven Run 


General Coal Company 


123 SOUTH BROAD STREET, PHILADELPHIA 9, PA. 


BRANCHES: 
BLUEFIELD, W. VA. BOSTON 
CINCINNATI NEW YORK 





3 a 
or ow e 


High grade gas, by-product, steam and 
domestic coal—Pittsburgh seam from 
Irwin Basin, Westmoreland County, 
Pennsylvania, on the Penna. Railroad. 





i>. 7 
Genuine Third Vein Pocahontas from 
McDowell County, W. Va., on the 
Norfolk & Western Railroad. 


—> 


High fusion coking coal for by- 
product, industrial stoker and pulver- 
izer use from Wyoming Co., W. Va., 
onthe Vgn. Ry. 


Old 
Kentucky 
Hazard No. 4 and No. 7 steam and 
domestic coal from Wiscoal, Knott 
County, Kentucky, on the L. & N. 
Railroad. 


BUFFALO CHARLOTTE, N. C. 





NORFOLK PITTSBURGH 








70 deg) up to and including ratings for g 
150 F temperature rise (50 to 200 F), Table 
No. 15 presents the rate of flow of steam 
through pipes with steam from an initia) 
gage pressure of one pound up to 150 Dsi. 
Marion Machine, Foundry and Supply Cp, 
75 HP Extraction Heater—Bulletin M-302 
describes and illustrates the com. 
pany’s patented high pressures closure 
Multilok. The features and advantages of 
the closure as compared to other types of 
construction are fully described in this 
8 page bulletin. The Lummus Co. 
7 Coal Weighing Scales—Description: 
outstanding features, specifications 
line drawings, photos; 4 pages. Beaumont 
Birch Co. 
77 Rack and Pinion Gates for Coal ang 
Ashes—Ball-bearing, dust-tight fe. 
tures; photos, specifications, drawings 
tables of dimensions; 4 pages. Beaumont 
Birch Co. 
78 Steam Specialties—Collection of folq. 
ers; steam trap, air trap, reducing 
valves, classes E, B and H pump governors, 
automatic boiler feedwater controller; parts 
and units list prices; descriptions; illys. 
trations; tables of capacities. The C, E 
Squires Co. 
79 Deaeration—Data book; No. N-l5 
gives reasons for and principles of 
deaeration; cold water deaeration; tabular 
drawing and chart material presented; 
well illustrated; 20 pages. Elliott Co, 
How to Choose a Steam Trap— 
selection, trap rating, trap Capacity 
factors, individual trapping, determining 
lift; traps for unit heaters, pipe coils, fan 
system heating surfaces, steam jacketed 
kettles, autoclaves, laundry equipment, 
paper makers, etc.; installation, operation, 
maintenance, instructions; specifications 
and capacities, corrosive service; 42 pages, 
The V. D. Anderson Co. 


WATER TREATMENT 


81 Index for Calcium Carbonate—Re- 
print of paper by John W. Ryznar; 
tables and charts; 16 pages. National 
Aluminate Corp. 
82 Boiler Feedwater Q & A—Bulletin 
30; 102 questions and answers on 
various problems of boiler feedwater; 16 
pages. National Aluminate Corp. 
Water Treatment—Scale and corro- 
sion control in potable water supply; 
reprinted paper presented by Hanlon, Stel- 
fen, Rohlich and Kessler; 12 pages. Na- 
tional Aluminate Corp. 
84 Water Conditioning Service—‘The 6 
Fundamentals of Betz Water Condi- 
tioning Service’ illustrates and describes 
how this company extends a supervisory 
service for boiler water conditioning. Book- 
let shows complete operation of these 6 
steps; 16 pages. W. H. & L. D. Betz. 
85 Water Softener—Bulletin 607; benefits 
and economies of soft water; typical 
applications; how it works; types; design 
and features; backwash and brine rinse 
regulators; how to modernize present soft 
ener; aerators, degasitors, chemical feed 
systems, chemicals; 20 pages. Elgin Soft- 
ener Corp. 
86 Softener Handbook—Manuel, semi 
and full-automatic zeolite water 
softeners are covered in Bulletin 315. Water 
softener plant is discussed in the 
section and operating cycles and plant 
supervision is next considered. The 
section is “Selecting Manual or Automatic 
Equipment”; this is accompanied by 4 
table of comparison data. Graver Tank & 
Mfg. Co., Inc. 
87 Sludge Reactivator—lIllustrated book- 
let, 8 pages, fully explains the prit- 
ciple of upward sludge filtration and dé 
scribes its adaptability to industrial and 
municipal water supplies. Charts, fow 
diagrams and cut-away drawings show 
clearly how equipment softens and clarifies 
raw water, materially reduces reaction time 
and provides, in many cases, a water thit 
is suitable for process work without a. 
ther treatment. Graver Tank & Mfg. % 
Inc. 
Hot Process Water Treatment—Fom 
88 326 is a case study bulletin; bee 
results of an installation of the companys 
hot process equipment at Kankakee 4 
nance Plant. System was designed to La “4 
vide 60,000 gph of properly conditio 
water, free from hardness, scale [0 
minerals and corrosive gases. Graver 
& Mfg. Co., Inc. a 
89 © Water Treatment—Control of 
ing Organisms in Fresh an af 
Water, by John G. Dobson. Life histor 4 
these organisms; method of control. 
lace & Tiernan Products, Inc. i 
90 Industrial Water Treatment Mit 
biological Control of and 
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ore for your $ worth 
of Fly-ash Collection —- 


a 
THE BUELL van TONGEREN CYCLONE STANDS ALONE 
...in practical efficiency 
..-in mechanical simplicity 
...in wear-proofness 
...in all-round adequacy 
A Buell Cyclone traps the coarse cinder parti- 
cles, as only a cyclone can...and it traps the 
low-micron-size fines, as only a cyclone with 
the van Tongeren “Shave-Off” is able. 


Fly -ash ceases to be a problem. The plant is 


clean; the neighborhood, likewise. Everyone is 

















happy —and most of all the engineer whose 
analytical judgment found that Buell supplied 


the practical answer at a practical cost. 


SETTLING 
TANK 





COAL BUNKER 
Everyone interested in Fly-Ash Collection 
will want our booklet of theory and appli- 


40,000 18 PER HR. 


cation, The van Tongeren System of In- 
BOILER 


dustrial Dust Recovery’. Buell Engineering 
Company, 24 Cedar Street, Suite 5000, 
New York, N. Y. 





AIR OUCT 


_PULVERIZER 





OO 7 


ragineered eHiteny DUST RECOVERY 
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Industrial Waters; spot summaries of im- 
provement of process efficiency and prod- 
uct quality of proper sterilization. Wallace 
and Tiernan Products, Inc. 
91 Condenser Water Treatment—Chlori- 
nation of Condenser Cooling Water, 
by R. B. Martin; important consideration 
in chemical treatment of cooling water 
circuits. Wallace & Tiernan Products, Inc. 
92 Water Treatment—Chlorine Destroys 
Ammonia, by A. E. Griffin. Gives data 
on use of chlorine for elimination of am- 
monia from boiler feed water. Wallace & 
Tiernan Products, Inc. 
93 Clarifying and Softening Water— 
Eight-page catalog “Reactivator for 
Clarifying and Softening Water by Upward 
Sludge Filtration.” First part of the 
booklet tells how the reactivator works 
and how the sludge blanket is kept in 
control so as not to flow out with the 
clarified water. Line diagrams illustrate 
the principle of operation. Graver Tank 
& Mfg. Co., Inc. 
94 Feed Water Treatment—This four- 
page folder tells how the company’s 
engineering applied to boiler feed water 


problems can result in savings. It tells of 
the different procedures and presents dia- 
grams of equipment arrangement. Typical 
installations in dairy, cosmetic, aircraft, 
laundry, and other plants are pictured. 
Illinois Water Treatment Co. 
95 Chemical Feeding and Proportioning 
—Bulletins 1100 and 1713A; use of 
adjustable chemical feeder for water treat- 
ing, sewage, chemical processes, petroleum; 
Flan and sectional diagrams; descriptions; 
photos: general specifications; 2-page table 
of capacity schedules; list of chemicals 
handled; accessories; drawings of boiler 
water conditioning systems; 5S-page de- 
scription of method of automatic inter- 
mittent feed of conditioning chemicals 
direct to the boilers; 20 pages. Propor- 
tioneers, Inc. 
96 Automatic Proportioning—Bulletin 
1200, 28 pages. Handy reference book 
containing wealth of information on auto- 
matic flow responsive equipment and 
methods in continuous process operation. 
Photos of equipment and installation are 
supplemented by many flow diagrams and 
detail drawings. Complicated subject made 
exceptionally clear and understandable 





YJ 


All equipment shown white on flowgram 
turnished by %Proportioneers, Inc.% 





W. ater treatment and process requirements frequently involve 
the addition of diluted sulphuric acid or caustic to a water 
supply, either at constant rate or in response to flow 
variations. Flowgram illustrates a method developed by 
%Proportioneers, Inc.% for automatically performing this oper- 
ation with the utmost safety and accuracy. Stratification in feed 
lines is avoided by complete mixing and concentrated acid is 
fed directly from the carboy into the system without further han- 
dling. All stuffing boxes are eliminated by the use of indirect 


displacement mercury plunger. 


Ask tor further details. 


7o PROPORTIONEERS. INL. % 





WRITE TO %PROPORTIONEERS, INC.% 46 CODDING STREET, PROVIDENCE 1, R. I. 


Technical service representatives in principal cities of the United States, Canada, Mexico and 
other foreign countries. 
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by careful arrangement and 
diagrams. Proportioneers, Inc. 
97 Chemical Proportioning Equipment— 

Bulletin 1714 covers chemical propor. 
tioning equipment for sea-going Service, 
Two units—for high or low Pressure—are 
described fully. Tabular material assists ip 
the description. Proportioneers, Inc, 


98 Booklet—Bulletin 28X6385 wag 

ten especially for guidance of power plant 
operators. It touches upon impo 

ot feedwater control, care of testing equip. 
ment, obtaining samples, test procedure, 
Handy reference tables given as to 
reporting results. Allis-Chalmers Mfg, Co, 
99 Complete Water Conditioning Servic. 

—This four-page bulletin deserj 
this company’s complete water condition. 
ing service—analysis, design fabrication, 
installation and maintenance of wate 
treating equipment. Typical installations 
are pictured and brief sketches of the men 
behind the service are given. Graver Tan 
Mfg. Co., Inc. 


COATINGS, TREATMENT 


100 Protective Coatings—4 p 


e 
844-246 describes Bitumastic He 


Gray, a specialized industrial rotective 
coating which is said to resist = 
and temperature up to 1200 F. The f 
is in 2 colors and contains several photo. 
graphs of equipment on which Bitumastic 
has been applied. It also gives a list of 
uses for the material and a chart giving it, 
elas Wailes Dove-Hermiston 
orp. 

Fuel Oil Traatment—A 4-) 5 
101 letin, telling about the pom — 
treatment for fuel oll called “No Siuage,” 
Advantages of using the treatment such 
as stepping up efficiency and red 
operating costs are explained. A list 
dosages and applications is also given, 
- al test Fah = the se is ex. 
plain on e first page of the b 
Dominion Chemical Co., Inc. — 
102 Flue Cleaner—The company’s soot 

and fire scale removing compound 
is described in this six-page folder. Results 
obtained from the use of this compound 
are described in the first part of the 
folder and then a list of the things which 
the company guarantees the material will 
accomplish are listed. Tables of dosage 
are presented and another table show 
losses due to soot and fire scale. Dominion 
Chemical Co., Inc. 


“Rustoff” chemical which is said to “bul 
resistance to rust and scale corroded @ 
congested pipes.” The bulletin tells hb 
the treatment works and what results m 
be expected from its use. A brief dese 
tion of the company’s. service departm 
is included. Dominion Chemical Co., 
1 Fuel Oil Treatment—Several bu 

tins have recently been announ 
by this company describing comple 
application and effect o 


vents. Wilcolene Mfg. Co. 


HEATING, COOLING 


105 Cooling, Heating, Air Conditioning=- 
Collection of bulletins; installation, 
design, construction data, capacity ranges, 
condensed physical data, numerous ph 
of installations, full page color diagrams of 
flow of air, compressed air, water, water 
spray, etc. Niagara Blower Co. 


INSULATION 


106 Industrial Insulations—Block, blanket 
insulations; pipe covering; new pre 
sure coverings; insulating cement; felt; 
Koldboard; fill insulation; diatomaceous 
earth products; uses, specifications, applica: 
tions, preparation; charts; photos; lis 
prices; 26 pages. Baldwin-Hill Co. 
107 Insulating Cement—Ease of applic 
tion, efficiency; ease of maintenance 
application recommendations; heat los 
calculations, 4 pages. Baldwin-Hill Oo. 


STOKERS 


108 Air-Cooled Stoker—Catalog R-A; fei 
tures of construction; how Ser 
device works; installation drawings, af 
discharge, air cooling features; features 
front end driving mechanism; engin 
data tables; 20 tables. American 


ing Co. i, 
109 Water-Cooled Stoker—Catalog W: 

drawings of installations; fea 
—- views; 8 pages. American 
neering Co. . 
110 Spreader athena views; 

features of various parts; A 
tional view of furnace with installatir 
listed features; 8 pages. American 
neering Co. 
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SEAMLESS DESIGN 


ladish Seamless Reduc- 
ity Elhows are formed 
fom highest quality 
amless tubing at forg- 
' temperatures by a 
Muess that scientifically 
les metal uni- 
formly throughout the 
= of the fitting for 
kimum strength and 
stlety, 


XUM 


FLOW EFFICIENCY 


Uniform, gradual re- 
duction of diameter from 
face to face of the fitting 
--.without abrupt change 
of diameter to impede 
flow...and full effective 
center line radius help 
maintain pressures and 
provide maximum flow 
efficiency. 


EASY TO INSTALL 


Ladish Reducing Elbows 
save time and simplify 
installation by eliminat- 
ing the extra weld 
necessary when sepa- 
rate elbow and reducer 
are used. The smooth, 
unbroken exterior also 
helps simplify application 
of insulation when re- 
quired. 


Now from Ladish metallurgical and engineering laboratories comes 
another significant advancement... the first practical seamless 
reducing elbow to be forged in one piece. Featuring maximum 
physical properties and geometric accuracy, this new development 
provides improvement in the flow efficiency of piping systems 
and offers material savings in erection costs. 


Now a single Ladish Reducing Elbow replaces the 90° Elbow and 
Reducer formerly required to change the direction of flow and 
reduce the pipe size simultaneously... AND... it eliminates one 
weld and a reducing fitting. Since the reduction in diameter is 
gradual and uniform from face to face, piping systems installed 
with Ladish Reducing Elbows benefit from the smooth, uninter- 
rupted flow that helps maintain maximum pressure. 


In addition to the flow advantages of seamless design, Ladish 
Reducing Elbows provide a fine, compact metal structure of high 
dynamic strength and toughness. For full information regarding 
range of sizes, prices and delivery, contact your nearby Ladish 
Distributor, District Office or write direct. 
L/s M- & ay o< 
FITTINGS 


>, iaw G 
| Fy DD) ESS) s Ox Oe 


CUDAHY, WISCONSIN 


MILWAUKEE SUBURB 


DISTRICT OFFICES: 


New York © Buffalo @ Pittsburgh © Cleveland © Chicago © St Louis @ Atlanta © Houston o Los Angeles 


= 





111 pi ood —— ee. o- ood my age pene commtenan. In- 
oO. ooklet on e inner pages oO stallations are own and features of 
which there are 30 spirally-bound vertical | various types are discussed; 20 pages. A, 
pages which fold back to tell the story of | Waldron Corp. 
the stoker, installation, features, construc- VALVES 
tion, principles, engineering, types and Z 
models, typical installations; well illus- 1 28 Regulating Valve—Bulletin 1-A; valve 
trated; 33 pages. Iron Fireman Mfg. Co. data book, description, dimensions 
11 Oi a Se eee ener fuel | rated capacities; prices! 52 pages. ‘Atlas 
sentials of successful stoker; fue ; ; , as 
control, fuel conveying, fan capacity, con- | Valve Co. 
trols, installation; illustrations; 18 pages. | 42’ Rressure Regulator—Bulletin 1-B; de. 
Iron Fireman Mfg. Co. scription, installation, operation; list 
113 oal_ Reference Bulletin—Bulletin 8, ee wee 6 cee Png: gy views; 
Underfeed Stoker ring, ulletin ; + d oO. 
covers factors involved in selection of 130 Pressure Reducing Valve—Bulletin 
multiple retort stokers, principles, design : 1-C; sectional drawings, list prices, 
data and drawings of typical installations; | dimensions and weights; operation and 
6 pages. Fairmont Coal Bureau. adjustment; capacities for steam and air: 
114 Stoker Firing Operation—Single Re- | 12 pages. Atlas Valve Co. 
tort Underfeed Stoker Firing is the 13 General Service Valve—Bulletin 
subject of Bulletin Number 9 issued by E-150; valves for blow-off; fire pro- 
this Bureau. It is a complete analysis | tection, soot blower lines, acids, process 
of the advantages of the single retort | etc.; description; exploded views; features; 
stoker in the smaller plants. Types of this | dimensions, weights and list price tables; 
stoker are described — ae = — —_ parts lists; 14 pages. Everlasting 
operation are outlined. ‘airmont 0a. alve Co. 
Bureau. 132 Valve—Bulletin E-100; for boiler 
OIL, GAS BURNERS room service; photos, ’ descriptions, 
‘ a - ‘ s parts; features; pressure rating indexes: 
115 Wide Range Oil Burning System— | size shipping ‘weight and price tables. 
Bulletin 109; How the system oper- | ordering information; 30 pages. Evert es; 
ates; control, drawings; 4 pages. Peabody | jno valve Co , ees. Everlast- 
Engineering Corp. 4 rh P 
116 Oil aummene—-aheliotin 108; Two types 133 ae a Pa - 
i Py isters, = 
oil fc Bandy pore Gaon. Vanes operating characteristics, photographs of 
“ngineering Corp. typical installations. Engineering data in- 
B 117 &s Burners—Bulletin 203; descrip- pred “leks ae hemor ae A 
‘. é . tion of A and H gas burners; cross- ’ ation, t of va 
ack in 1920, shortly after sectional diagram; photos of atomizers; 4 | Prices of accessories, dimensioned draw- 


pages. Peabody Engineering Corp. a — of dimensions; 28 pages, 











we had perfected our Standard 


Diaphragm Motor Valves—24 es, 
4 : S . : ™_ OIL, LUBRICATION 134 Covers Why and How of unit's de. 
dise material. Sta-Rite, we dis- 118 Lubrication Recommendations—Spe- | sign. Materials specifications given as are 
cial oils for Diesels and heavy-duty | two pages of engineering information and 
covered that wherever the gasoline engines; facts about oil; tables | charts. Kieley & Mueller Inc. 
. of recommended oils for various models; 

“OM BIN ATION P V: l ‘ 18 pages. Standard Oil Company of Cali- MAINTENANCE 
CO! ump alive fornia. 135 71 Maintenance Jobs—This guide tells 
how better to perform commonly 


119 Cutting Fluids—Facts about cutting 
fluids; machine tool operations; | occuring power plant maintenance and 
/ WI ] fundamentals of — Bad to apply: er operations. Illustrated manual 
ite otelyv seale 7 metallic cutting tools; tabular material; | gives specific material and method recom- 
it completely sealed off all liquic Shop. practices’ sO" pages-” Standard Oli | mendations for handling ceasing. degrees 
: mn eee Company of California. ; ing, descaling, derusting, paint strippi 
between strokes. 120 Diesel Operation—Relation of fuels a set sey is ccaneuatele ineonek aan 
and lubricants to the operating effi- | reference is made by colored type strips on 
ciency of the diesel engine; diesel tunda- edge of the pages; 22 pages. Oakite Prod- 
Beeause of this amazing quick- mentals; maintenance; lubrication and | ucts, Inc. 
ai pie cane fuels; supercharging; selection and classi- 136 Protecting Metal—High heat resistant 


Type B Assembly was installed 





: : Pia a8 : fication of fuels; fuel injection mainte- coatings for protecting metal sur- 
closing, tight-fitting action of nance; improving cleanliness; tabular ma- | faces in sonar ond’ Gauaaie equipment 
= nn mn terial, charts, formulas; 114 pages. The | are covered in 4 page bulletin. Brief de- 
C( yM BIN \ | I¢ YN lype B As- Texas Co. " ; scription of properties of coatings are 
B 1 B Fi 121 a —— _ A attri -_ Gaen. she Dampney Co. of America. \ 
si sec > i a- ests, laboratory tests, ellects = ondenser Tube Inserts—Description 
aC mblic _ fitte d with Sta Rite — Rcrggrcow actual saoghne 137 of Flowrites; illustrated, coctunamnen 
eae > are « > ars ata, er clogging, service experience, we. by report of tests on Flowrites made by 
disc s. we are able to guarantee illustrated with photos and charts; 42 M.I.T. Tables and charts of test viel 
, aK! pages. Standard Oil Company of Cali- | are presented; description of how to install 
maximum capacity through the | fornia, —— henesiet inserts given; 8 pages. Condenser Service 
< “ ‘ 122 Lubricants Be gt gry oes & Engineering Co., Inc. 
rate > Very > rocat. pages in this booklet on lubricants 
water € nd of eve ry rec ipt ocat and their application. The pers oe of CONTROLS, METERS S 
; i] ws a Bia the lubricant, its features and advantages 3 a ae 
ing pump. Write for folder de- | sna ‘the manner in which it meets vari- | 100 ioc Denes nemttnee eee nee 


j low pressure heating, medium pres- 
“—_ ° ous operating conditions take up the fore sure power and high pressure power boil- 
scribing construction features, part of the booklet. “Recommendations” | ers; what they do; how to specify; typical 
d 2 a section where the manufacturer tells just | installations (drawings); adustments; list 
dimensions. prices. what grease or oil should be used accord- | prices; technical descriptions and parts 
ing to speeds, temperatures, pressures and lists; 20 pages. Atlas Valve Co. 

general service conditions is given. Fiske 139 Thermostats and Relays—Bulletin T, 
Brothers Refining Co. a 12 page catalog presents significant 
123 Ol! Products for Industry—Cutting | information on this company’s mercurial 
oil, processing oils, general lubri- | thermostats and adustable  thermoregu- 
cants, refrigeration oils, Diesel oils, sol- | jators. Also included is complete data on W 







COMBINATION 
Non-Slip Pump 
Valves Match the 
Fine Performance 
of COMBINATION 
Silent Check 
Valves. 


vents, greases and waxes are among the | relays. designed as com Pn 
petroleum products for industry which are | to the poeon utelel Gumenta oF 
described in this four-page folder. The | scriptions of the instruments are included 
various grades of each oil are analyzed and | and the bulletin is well illustrated. Preci- 
the reasons why they are fitted to each | sion Thermometer & Instrument Co. 

particular job are given. Sun Oil Co. 140 Recording Flow Meter—Bulletin 349; | 
124 Lubricania—The hundreds of special- what it does, features, chart of rated 
; ized lubricants in use today are | capacity; construction and operation; in- to F 
identified by certain commonly used tests | stallation drawings, tables of capacity; 
and terms which describe their physical | photos; 8 pages. Builders-Providence, Inc. 
characteristics. In this dictionary of terms, 1 41 Propeller-Type Meter—Bulletin 350A; 
tests and values, the company has high- for main-line metering; applications, 
lighted the most important of these. Tide | qescription, installation, materials of con- 





Water Associated Oil Co. struction; features; table of capacity, ) 
shipping weights; specifications, drawings; 
POWER TRANSMISSION 4 pages. Builders-Providence, Inc. 


125 Speed Reduction, Increase Gear—Bul- 142 Centralized Combustion Control— 
letin S-130; description; gear cases; Bulletin 43-605; application to vari- 
gear and pinion; bearings; lubrication; | ous types fuels and burning equipment; 
drawings and photos; 8 pages. The Terry | controller, measuring elements, pilot de- 
Steam Turbine Co. vice, power unit, etc.; 24 pages. The Hays 
126 V-Belt Drive Guide—Bulletin B6051F; | Corp. 

guide to company’s complete line of 143 Combustion Meters—Bulletin 44-550; 
V-belt drives. Contents include types and reasons why it is accurate, depend- 
sizes. V-belt prices, how to figure drives, | able, simple, rugged, easy to install, easy 
belt selector charts and tables and similar | to maintain, speedy, easy to understand; 
engineering information. Well illustrated; | well illustrated by explanatory diagrams; 


TTT 
PUMP VALVE CO. 











12 pages. Allis-Chalmers Mfg. Co. 16 pages. The Hays Corp. 
846 Wiota St. Philadelphia 4, Pa. 127 Flexible Couplings—Bulletin 57; 2 1 Feedwater Textbook—'‘Mechanical 


pages of drawings and tables of rat- Feedwater Regulation for Boilers” by 
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GOLDEN- ANDERSON 
Mich M4341) -4 
COLD WATER 


float VALVES 


Available in standard sizes from 
3 inch to 36 inch, in Angle and 
Globe Patterns—iron, semi-steel, 
and cast steel bodies with non- 
corrosive trim of bronze, Gav- 
alloy or Stainless steel. 

100-page descriptive Catalog, 

free on request. 


GOLDEN-ANDERSON 


[ave *°*"ainy commend 











LENGTHEN BOILER LIFE 
And LESSEN BOILER 
DETERIORATION 


SAND-BANUM 


Keeps Heat Transfer 
Surfaces Clean 


You Get 
More Power 
With Less Fuel 


Guaranteed Harmless 
to Personnel and Equipment 


A Factual Folder 
Awaits Your Request 








“The Entirely Different 
Piemme aeecoiler and Engine Treatmer: 


AMERICAN 
SAND-BANUM 
COMPANY, Inc. 


@ ROCKEFELLER PLAZA. 
NEW YORK CITY 20 











Prof. E. P. Culver; principles of feedwater 
regulation; mechanical equipment avail- 
able; differential pressure control; feed 
pump control; illustrations, diagrams, 
charts; 36 pages. Northern Equipment Co. 
1 45 Engineering Monographs — Series of 

eight on automatic combustion con- 
trol: 1. How Close Can Steam Pressure Be 
Controlled? 2. Why Operate Automatic 
Combustion Control from Changes in 
Steam Pressure? 3. Adapting to the Char- 
acteristics of Underfed Stokers. 4. Adapting 
to Spreader Type Stokers. 5. Adapting to 
Chain or Traveling Grate Stokers. 6. Adapt- 
ing to the Characteristics of Pulverizers. 
7. Adapting to the Characteristics of Oil 
Burners. 8. Adapting to the Characteristics 
of Gas Burners; total 37 pages. The Hays 


Corp. 

146 Draft Gages—Bulletin 46-667; gages 
for indicating, recording of drafts, 

pressures, differentials, temperatures; pres- 

sure-draft tables; description of equip- 

ment; differential units, Bourdon tube 

units, pointer gages, etc.; 20 pages. The 


Hays Corp. 
1 47 Draft—Bulletin 46-472; what draft is; 
where it is found; how it is meas- 
ured; what the draft gage tells, where to 
measure draft and pressure in steam plant; 
where to connect draft gages; how to in- 
stall; drawings; 20 pages. The Hays Corp. 
1 48 Flue Gas Analyzer—Bulletin 45-668; 
principle of operation; construction 
features; technique; models and prices; 
Burrettes—classifications.and uses (table); 
what flue gas analysis tells us; 16 pages. 
The Hays Corp. 
149 Indicating, Control Systems — What 
they are, what they can do; Bulletin 
14B6641. Description of how transmitter, 
receiver and indicator of systems are con- 
structed, how they work, their advantages 
and specifications. Illustrated with photo- 
graphs, diagrams, charts; 12 pages. Allis- 
Chalmers Mfg. Co. 
1 Water Gages— Condensed catalog, 
Bulletin E, of company’s complete 
line of water gages. Each model illustrated 
and accompanying table gives sizing infor- 
mation; 8 pages. Ernst Water Column & 
Gage Co. 
1 51 Stainless Steel Bellows — Bulletin 
SSB-46; contains diagrammatic cross- 
section views and up-to-date information 
concerning the use of these bellows as 
equalizers, compensators, expansion joints, 
flexible connectors for flow control, vapor 
and steam traps, thermostatic instruments, 
etc. Completely illustrated; 12 pages. Chi- 
cago Metal Hose Corp. 


152 Pitot Equipment—Three section Bul- 
letin 50; gives complete details of the 
use of Pitot tubes end rods, instructicns 
in the use of the company’s portable Pitot 
recorder, together with theory, formulae, 
notations and curves. Completely indexed; 
20 pages. Simplex Valve & Meter Co. 


1 Manometers—Bulletin 200; describes 

completely this line of fixed and port- 
able manometers for use in water surveys 
and similar flow rate measurement, valu- 
able engineering data also included. Illus- 
trations include line drawings and photo- 
— 8 pages. Simplex Valve & Meter 


fo) 
154 Instruments, Controls for Process— 
Bulletin 17; process controllers, con- 
trol components, measuring components 
and instrument combinations briefly de- 
scribed and illustrated. Application data 
such as sizes, pressure standards and 
ranges are listed; 8 pages. Bailey Meter Co. 


1 Temperature Regulators — Bulletin 
7-A; six types; descriptions; list 
prices, tabular material, photos; list of 


parts; typical installation drawings; tables 
for finding sizes of control valves required 
to heat given quantity of water; 16 pages. 
Atlas Valve Co. 
156 Draft, Excess Air and CO:—Bulletin 
39-341; discussion of the relation of 
these elements to the installation and serv- 
icing of bituminous and anthracite stokers 
by Arnold Soller; 12 pages. The Hays Corp. 


157 Liquid Level Controllers — Bulletin 
A-100 is a four-page catalog describ- 
ing this company’s Types G and D liquid 
level regulators. Excellent cross-sectional 
views of the units are presented and their 
operational and constructional features are 
described. Dimensions, capacities and ship- 
ping weights are presented. Stets Company. 
158 Boiler Feed Control—Bulletin 463, 16 
pages, describes boiler feed control 
systems at Westover, Greenidge and Jen- 
nison Stations of N. Y. State Electric and 
Gas Corp. Completely illustrated with 
photos and line drawings. Tables of sig- 
nificant data included. Northern Equip- 
ment Co. 
15) Water Level Control — “Controlling 
Water Level on Combustion Engi- 
neering Type VU Boiler,” is title of Bul- 








ATLA 





Type “B” 
STEAM REDUCING 
VALVES 


At the right gg 
we show Fig. 112 
(see Bulletin No. 
1-A) for 300 Ib. 
steam service. 
All bronze — 
Screwed or 
Flanged Ends — 
Bronze or Nickel 
Alloy Seats and 
Valves — Pilot 
Operated. Sizes: 
4”, %", 1”, 134’, 
14’, 2". 

The main 
valve disc 
and pilot 
are easily 
taken out 
for cleaning 
and regrind- 
ing. The 
main valve 
dise will fall 
out when the 
bottom bon- 

















net is re- 
moved. By 
taking off 


the diaphragm cap and unscrewing the 
pilot valve seat, the entire pilot valve 
can be lifted out. 

Similarly for 250 lbs. service we offer 
Fig. 114. Iron Body—Flanged Ends— 
Bronze or Nickel Alloy Seats and 
Valves—Pilot Operated. Sizes: 234”, 
K ys 5”, oe: . 

And for 400 and 600 Ib. service see 
pages 10 and 12 of Bulletin 1-A. These 
valves are for temperatures to 900° F. 
Series 40 is for steam service to 400 Ib. 
while series 60 is for steam service 
to 600 lb. Steel Body—Stainless Steel 
and Nickel Alloy Seats — Nitralloy 
Piston and Stainless Steel Piston 
Chamber—Flanged Ends—Pilot Oper- 
ated. Sizes: 44”, %”, 1”, 144”, 1%”, 
YM NGPA “ead 8 

BULLETIN NO. 1-A 


This is a 52-page bulletin covering ATLAS 
Regulating Valves—for steam, water, air, 
gas, or oil. Ask for a copy. 
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291 South St., Newark 5, N. J. 


Represented in Principal Cities 
(1 Without obligation, please send me “A’ 
Bulletin No. 1-A.”’ Also please send complete 
formation on the following ATLAS prod L 
(C2 Damper Regulators O Pum ? 
© Temperature Regulators ome Vv 
Sc 
° 







© Exhaust Control Syste: 
© Pressure Regulat 
a ermostats 
0 Campbell aités\Feedo v8 Balanced Valves 
a Kose C Control Valves 


NUR cle Gta docu ctiscaaseaddandscsweacdeccades : 
"9 nana et : 
Address 
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fast 
descaling of 
rectifiers, 


transformers, 
regulators 


DANGER: Troublesome lime 


scale destroys cooling effi- 
ciency, makes too costly the 
operation of such units as 
mercury arc rectifiers, power 
transformers, voltage regula- 
tors. 


PREVENTION: You can 


avoid low heat-transfer rates 
by periodically descaling 
water-cooled equipment with 
Oakite Compound No. 32, the 
safe, inhibited acid descalant. 
The Oakite Service Engineer 
near you will gladly recom- 
mend the most economical 
Oakite descaling technique to 
suit your needs... help you 
set-up for the job. 


SAVINGS: whether he 


suggests pump circulation of 
the descaling solution, soak- 
ing or immersion descaling, 
you can be certain that the 
rapid scale-dissolving action 
of Oakite Compound No. 32 
will restore equipment to the 
line in peak operating condi- 
tion ... in cost-saving time! 
Write for free, 20-page Oakite 
Power Plant Digest today! 





Specialized Industrial Cleaning 


MATERIALS © METHODS © SERVICE 









OAKITE PRODUCTS, INC., 18C Thames St., NEW YORK 6,N.Y. 
Technical Representatives in Principal Cities of U.S. @ Canada 
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letin 455. These four pages present photos 
and chart reproductions and tell the de- 
tails of the company’s control equipment 
on this particular type of boiler. Northern 
Equipment Co. 
160 Water Level Controi—Bulletin 459, 8 
pages, description of water level con- 
trol installation at Wyman-Gordon Co. 
Good illustrations show details of installa- 
tion. Table of significant data given. 
Northern Equipment Co. 
161 Boiler Water Level Control—Bulletin 
467 and 465, 8 pages each, describe 
respectively, control installations at Buz- 
zard Point Plant and West Reading Sta- 
tion. Both give exceptionally detailed re- 
ports of the installation complete with 
tables, photos and drawings. Northern 
Equipment Co. 


PACKING GASKETS 


162 Packing — Bulletin 237; photos and 
descriptions of use; installation draw- 
ings; standard size table; 4 pages. Warren 
Steam Pump Co., Inc. 


FITTINGS 
1 Standards for Flanged Fittings, 
Valves, Flanges—Pressure temperature 
ratings, tables and charts, rating proced- 
ure, flange materials, safety factors, load- 
ing, stress formulas; 20 pages. Tube Turns, 


Inc. 

164 Welding Fittings—Allowable working 
pressures; power, oil, district heat- 

ing, refrigeration, gas and air piping; 14 

tables and directions for use; 18 pages. 

Tube Turns, Inc. 

165 Welding Fittings—Volumetric capaci- 
ties, 2 pages of formulas for compu- 

tation of capacities; 6 pages of tables; 12 

pages in book. Tube Turns, Inc, 

166 Unions—Complete line of malleable 
iron unions and convenience unions; 

illustrations, descriptions, size and list 

prices; descriptions of materials and work- 

manship; 24 pages. Jefferson Union Co. 


PUMPS 


167 Horizontal Duplex Piston Pumps— 
Bulletin 230-1; specifications, steam 
end, liquid end; capacity tables for pres- 
sure service, light pressure service; dimen- 
sions, drawings, tables; 4 pages. Warren 
Steam Pump Co., Inc. 
168 Steam Heat Vacuum Pumps—Bulletin 
226-1; specifications, drawings, gen- 
eral information, tables of sizes and ca- 
pacities; 4 pages. Warren Steam Pump Co., 


Inc. 
169 Centrifugal Pumps—Bulletin 302-30, 
Revised; instructions for installation 
and operation; drawings, tabular material; 
12 pages. Warren Steam Pump Co., Inc. 
170 Hydraulic Pressure Pumps—Bulletin 
238; specifications, sectional photos, 
important features; full page table of ca- 
pacity, sizes, pipe sizes, pressure; 4 pages. 
Warren Steam Pump Co., Inc. 
171 Screw Pumps — Recommended uses; 
advantages; tables of capacities and 
sizes; charts of test results; dimensioned 
drawings; suctions and discharge, packing 
box sizes, shipping weights tables; speci- 
fications; installation and maintenance; 
theoretical horsepowers; viscosity classifi- 
cations; 18 pages. Sier-Bath Gear & Pump 


Co., Inc. 
172 Centrifugal Pumps—Booklet describes 
basic action of centrifugal pumps, 
tells of the science of centrifugal action 
and the physics of pumping. Performance 
curves are presented. Descriptions of the 
company’s self-priming centrifugal pumps 
are given and how they operate is ex- 
plained. Typical use of the units are 
pointed out and installation and operation 
explained; 20 pages. Marlow Pumps. 
173 Centrifugal Pumps—Bulletin 240, 6- 
page folder describing single stage, 
double suction, Type DBL centrifugal 
pump. Features of the pump resulting from 
its construction and engineering; a sec- 
tional view which is used to point out 
other advantages of the unit. Tables of 
metal specifications and capacity ratings 
in gallons are also given. Warren Steam 
Pump Co., Inc. 
174 Multi-Stage Pumps—Bulletin 241 de- 
scribes 4 and 6 stage Type TM pumps. 
Cross-sectional illustrations and tables of 
specifications are given. Dimensioned draw- 
ings and tables of dimensions accompany 
copy describing unit’s construction and ad- 
vantages. Warren Steam Pump Co., Inc. 
175 Close-Coupled Pumps—Close-coupled 
pumps, called Compac-units, are de- 
scribed in Bulletin 242. This eight-page 
bulletin presents clear and understandable 
cross-sectional photos of the units and 
uses these to point out construction and 
operation features. A full-page "Composite 
Rating Table” presents rating information 
at various heads for 9 different models of 
pumps. Warren Steam Pump Co., Inc. 
176 Compressors, Vacuum Pumps—Bulle- 
tin C-5; 16 pages. Describes complete 





THE [IMO pump 


IS RELIABLE BECAUSE 


iT 1s SIMPLE.... 


The IMO pump has only three mov. 
ing parts and no valves, timing gears, 
pistons, cams, vanes or delicate ad- 
justments to get out of order or re. 
quire maintenance. 


IMO pumps have an_ outstanding 
record of trouble-free performance in 
lubrication, hydraulic, governor and 
fuel oil services. 


For further information send for 
catalog 1-135-G. 














Consult Us For: 
CHIMNEYS... | 
FURNACE WORK... | 
BOILER SETTINGS 


te 
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AMERICAN CHIMNEY CORF 


143 Fourth Ave., New York 


BRANCHES: 
BOSTON @ PHILADELPHIA @ CLEVE:*" 
DETROIT @ PITTSBURGH e@ CHARLY'® 


N 
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XUM 


Your Assurance of 
All That is Best 
in Metal Packing 


France advanced design and 
scientific construction assure you 
packings that give maximum seal- 
ing efficiency, conserve power and 


prevent costly shutdowns. 


Installations all over the world are 
satisfactorily meeting every re- 
quirement of industry, holding high 
pressures and high temperatures 
at high rod speeds, on process 
gases and steam, in lubricated 
and non-lubricated packings. Some 
have been in constant service 
more than 35 years. 


Take your packing problem off 
your mind—take it to France. 


Write for Free Brochure ‘‘Industrial Packing’ 






FAMOUS FRANCE 
PACKING RINGS 
are available for use in 
cases of any manufacture. 


PHILADELPHIA 35, PA. 


Representatives in Principal Cities 
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details of construction including illustra- 
tive material such as photographs of parts 
of the units and drawings of detailed 
structural parts. Tables present size and 
capacity information. Chart of typical 
characteristics is given. Fuller Co. 


MISCELLANEOUS 


177 Floor Resurfacing — This recently- 
published folder describes the meth- 
ods of use of the company’s heavy-duty 
resurfacer for use on floors, traffic aisles 
and loading platforms. It contains a con- 
cise, clear description of the properties, 
methods of application and advantages of 
the resurfacer and is of interest to every- 
one who has problems in the maintenance 
and repair of concrete floors. Stonhard 
Company. 
178 Electric Tools—Bulletin 464; covers 
complete line of portable electric 
tools for construction and briefly describes 
such tools as electric hammers, drills, 
chisels, vibrating tools, accessories, screw 
drivers, etc. Prices are given. Syntron Co. 
179 Refractory Concrete—‘Lumnite for 
Refractory Concrete”; basic informa- 
tion on materials and methods used in 
making refractory concrete. Illustrations 
show application of concrete in construc- 
tion of furnaces, coke ovens, etc. Lumnite 
Division, Universal Atlas Cement Co. 
180 Gas Purger for Refrigeration System 
—Bulletin 160; tells how to cut power 
costs and raise condenser capacity by 
proper purging of non-condensible gases. 
Tables of ammonia properties, advantages 
and complete illustrated material. 8 pages. 
Armstrong Machine Works. 
1 81 Grinding Wheels—Grinding wheels 
of various abrasives are illustrated 
and list prices presented; tables of sizes in 
inches are accompanied by photographs 
and line drawings of these various wheels. 
Grinding wheel dressers with list prices are 
shown; 32 pages. Norton Co. 
Weldments—Bulletin SP106 tells about 
the services of this company’s weldry 
and the weldments turned out therein. 
The products of this weldry are shown and 
the text points out how flexible the method 
is. Graver Tank & Mfg. Co., Inc. 
183 Drop Forged Flanges—Manufacturing 
processes; physical characteristics; 
full-page tables of illustrations, dimen- 
sions, weights and prices. Space provided 
for future insertions. Phoenix Mfg. Co. 


STATEMENT OF 
OWNERSHIP 


STATEMENT of the ownership, management, 
circulation, etc. required by the acts of Con- 
gress of August 24, 1912 as amended by the 


acts of March 3, 1933, and July 2, 1946, 
of Power PLant ENGINEERING, published 
monthly at Chicago, Illinois, for October 1, 
1947, 

State of Illinois, 

County of Cook, ! S* 

Before me, a Notary Public in and for 
the State and county aforesaid, personally 


appeared Kingsley L. Rice, who, having been 
duly sworn according to law, deposes and 
says that he is the Business Manager of the 
Power Piant ENGINEERING and that the fol- 
lowing is, to the best of his knowledge and 
belief, a true statement of the ownership, 
management (and if a daily, weekly, semiweekly 
or triweekly news paper, the circulation) etc. 
of the aforesaid publication for the date shown 
in the above caption, required by the Act of 
August 24, 1912, as amended by the Acts of 
March 3, 1933, and July 2, 1946 (section 537, 
Postal Laws and Regulations), printed on the 
reverse of this form, to wit: 


1. That the names and addresses of the 
publisher, editor, managing editor, and other 
business managers are: 

Publisher, Technical 
Chicago, Illinois. 

Editor, Ralph E. Turner, Chicago, Illinois. 

Managing Editor, Andrew W. Kramer Chi- 
cago, Illinois. 

Business Manager Kingsley L. Rice, Chi- 
cago, Illinois. 

2. That the owner is: (If owned by a cor- 
poration, its name and address must be stated 
and also immediately thereunder the names 
and addresses of stockholders owning or hold- 
ing one per cent or more of total amount of 
stock. If not owned by a corporation, the 
names and addresses of the individual owners 
must be given. If owned by a firm, company, 
or other unincorporated concern, its name 


Publishing Company, 














NO CHIPPING 
NO RIPPING... 


Resurface with 
STONHARD! 


Easily applied by your 
own maintenance man, 
Stonhard Resurfacer 
changes rough, rutted con- 
crete or wood floors to 
smooth, resilient, safe floor 
surfaces that provide years 
of service. 


STONHARD 


Building Maintenance 
Materials 
Serving Industry Since 1922 


810 Terminal Commerce Bldg. 
Philadelphia 8, Pa. 


This 
48 page 
booklet is 
yours for 
the asking. 
Return 
this 
coupon. 


€ 


Rough Sot | 


=e ee ae eS 
STONHARD CO. 
810 T. C. Bldg. —mee 
Phila. 8, Pa. 


Send us_ information about STONHARDYE 
RESURFACER and a free conv efcyaur: mainte- 
nance guide, “ (grr thé) Rough ‘Spots’, 

‘* 2 Lh = ‘ 
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THE COTTRELL PROCESS OF 
ELECTRICAL PRECIPITATION 








For gas cleaning, smoke abatement and removal of dust, 
fume, tar and other suspended matter from gas, there has 
been one universally accepted process for more than thirty 
years. In answer to your special problem, a Cottrell instal- 
lation incorporating this rich experience in research, de- 
velopment and worldwide operation means the complete 
fulfillment of your requirements. 








RESEARCH CORPORATION 








NEW YORK 17: 405 LEXINGTON AVENUE 
CHICAGO 3: 122 SO. MICHIGAN AVENUE 











JEFFERSON 
Specialty UNIONS 


Featuring the 
RECESSED 
BRASS SEAT 


Save pipe 
joints and you'll 


save money 


Savings in original installation through the 
use of Jefferson Specialty Unions is ef- 
fected through simplification in piping 
and in the time and labor involved in 
making up joints. Once the installation 
has been made savings in maintenance are 
assured because there are fewer joints in- 
volved at points where unions can be most 
effectively employed. 


The brass seating feature of all Jeffer- 
son Specialty Unions is insurance against 
shut-down because it assures leak-proof 
tightness without undue pressure. It can 
be made or broken without impairing the 
effectiveness of the seat. 90-degree Union 
Elbows are but one of the many types in 
which Jefferson Specialty Unions are avail- 
able to save money and pipe joints. Con- 
sult us or your nearest distributor for 
further details. 


JEFFERSON UNION CO. 


601 West 26th Street, New York 1, N. Y. 


Factories at Lexington 73, Mass., and 
Lockport, N. Y. 














ASK FOR THE 





In Two Models for 
wsp 400-600 Ib. 
and 600-900 Ib. 


Operation of Stets High Pressure Feed 
Regulator is based on change of liquid 
level only. Absence of a stuffing box 
avoids any friction effect ; assures faster 
response to minute changes in liquid 
level. Other important features of this 
unit are described in Catalog No. 143. 
It also tells about design and perform- 
ance of Stets Low Pressure Regulators. 


STETS COMPANY 





1440 Broadway * New York 18, N. Y. 


| 








and address, as well as those of each indi. 
vidual member must be given.) 

Technical Publishing Co., Chicago, Illinois, 

Estate of Arthur L. Rice, Chicago Illinois, 

Kingsley L. Rice, Chicago, Illinois. 

Charles S. Clarke, Chicago, Illinois. 

Ralph E. Turner, Chicago, Illinois. 

Andrew W. Kramer, Chicago, Illinois 

Richard H. Morris, Chicago, Illinois. 

Walter Painter, Chicago, Illinois. 

Chester R. Earle, Chicago, Illinois. 

Edwin C. Prouty, Chicago, Illinois. 

Horace G. Wilds, Riverside, Connecticut 

John O. Aarvold, Chicago, Illinois 

Otto Kaad, Chicago, Illinois. 

Madge W. Rice, Wilmette Illinois. 

Edwin C. Prouty, Jr., Chicago, Lllinois 

Thomas E. Hanson, Chicago, Illinois. 

Arthur L. Rice, Jr., Chicago, Hlinois. 

3. That the known bondholders, mortgages, 
and other security holders owning or holding 1 
per cent or more of total amount of bonds, 
mortgages, or other securities are: (If there 
are none, so state.) None. 


4. That the two paragraphs next above, giv. 
ing the names of the owners, stockholders, and 
security holders, if any, contain not only the 
list of stockholders and security holders as they 
appear upon the books of the company but also 
in cases where the stockholder or security hold. 
er appears upon the books of the company as 
trustee or in any other fiduciary relation, the 
name of the person or corporation for whom 
such trustee is acting, is given; also that the 
said two paragraphs contain statements em- 
bracing affiant’s full knowledge and belief as to 
the circumstances and conditions under which 
stockholders and security holders who do not 
appear upon the books of the company as trus- 
tees, hold stock and securities in a capacity 


| other than that of a bona fide owner; and this 


affiant has no reason to believe that any other 
person, association, or corporation has any in- 
terest direct or indirect in the said stock, bonds, 
or other securities than as so stated by him. 
5. That the average number of copies of 
each issue of this publication sold or distrib- 
uted, through the mails or otherwise, to paid 
subscribers during the twelve months preceding 
the date shown above is ...... (This informa- 
tion is required from daily, weekly, semiweekly, 
and triweekly newspapers only.) 
KINGSLEY L. RICE 
(Signature of business manager) 
Sworn to and subscribed before me this 
second day of October 1947. 
[sEAL] W. HARDING 
(My commission expires Aug. 22, 1949) 





ENGINEERING BOOKS 


The Magic of Numbers, by Eric Temple 
Bell; first edition, 418 pages, 5% by 8 
inches, cloth; published by Whittelsey 
House, McGraw-Hill Book Co., Inc., 330 
West 42nd Street, New York City, 1947; 
price $3.50. 

This is a book about mathematics, not 
on it. In it the author gives you a human 
history, the living biography of the men 
who played and still play so great a part 
in this one great scientific development. 
Filled with matchless wit and insight the 
story covers some 3000 years beginning 
with the theory of Pythagoras and ending 
with a discussion of the work and develop- 
ments of present day physicists such as 
Eddington and Einstein. It tells how 
colossal intellects appealed to numbers 
for verification of the natural order of 
things, how some were honored, others 
put to the torch. 


The book takes you through the great 
17th century when Galileo and Newton 
setup their theory of experiment and 
observation to prove or disprove tradi- 
tional concepts of natural phenomena. It 
interprets the origin of the return to the 
Pythagorean principle of reasoning by 
pure mathematics which is now proving 
the basis for the development of new 
wonders. Prof. Bell writes easily and in- 
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terestingly. Anyone who has any interest 
in mathematics at all will find this book 
not only of value but interesting and 
amusing. It is a story of how number 
magic has influenced the development of 
religion, philosophy, science and mathe- 
matics and the struggle of human beings 
through history to give an understandable 
account of the infinite. The author is 
Professor of Mathematics at the California 
Institute of Technology and has written a 
number of other interesting books deal- 
ing with the subject of mathematics in a 
popular way. 


Principles Of Electrical Engineering by 
T. F. Wall; 576 pages, 5% by 8% Inches, 
cloth, illustrated; published by Chemical 
Publishing Co., Inc., 26 Court Street, 
Brooklyn 2, New York, 1947; price $8.50. 

This book gives a comprehensive but 
compact account of the basic principles 
of the science of electrical engineering. 
The main idea throughout the book has 
been to place emphasis on the identity 
of the principles relating to both heavy 
current and light current engineering 
practice. 

Methods of solution of a wide range of 
technical problems have been solved, new 
developments in application, testing and 
materials are fully covered. The book 
begins with a brief historical survey of 
the development of standards for units of 
measurements from the earliest days of 
the industry. Chapter Two deals with the 
structure of the atom, conductors and 
insulators, the electric current and elec- 
tric resistance. Chapter three takes the 
reader into Coulomb’s law, fields of elec- 
tric force and electric potential. From 
there on the book covers the entire range 
of electrical engineering closing in chap- 
ter sixteen with an account of the prop- 
agation of electromagnetic waves through 
space. Together with an accompanying 
companion volume ‘Electrical Engineering 
Problems and Their Solutions,’’ this book 
offers a complete course in electrical engi- 
neering for students and practicing engi- 
neers, The author is Lecturer-in-Charge, 
Department of Electrical Engineering, 
University of Sheffield in England. 


Electrical Engineering Problems and 
Their Solutions by T. F. Wall; first 
edition, 312 pages, 54% by 8 inches, cloth, 
illustrated; published by Chemical Pub- 
lishing Co., Inc., 26 Court Street, Brooklyn 
2, New York, 1947, price $5.00. 

This book is the companion volume to 
Dr. Wall’s ‘‘Principles of Electrical Engl- 
neering’ just published. The examples 
in this book have been chosen and ar- 
ranged to emphasize the different aspects 
of the principles dealt with in the various 
chapters of that book and to make clear 
points which might otherwise be obscure. 
Detailed solutions of problems have been 
drawn from the entire field of applied 
electricity and magnetism including both 
light and heavy currents. The questions 
and answers have been taken from actual 
practice, While most of the problems can 
be solved by the average intelligent 
reader there are a considerable number of 
Problems which will extend the facilities 
of the most brilliant reader to work out 
Solutions in full detail. This book is one 
of the few books that gives complete and 
detailed solutions to practically all types 
of electrical problems. 


The Evolution of Modern Physics by 
Carl Trueblood Chase; first edition, 203 
pages, 5% by 8% inches, cloth, illustrated; 
Published by D. Van Nostrand Co., Ine., 
250 Fourth Avenue, New York 3, New 
York, 1947, price $2.50. 

From the first page to the last, this 
book maintains the fundamental scientific 
outlook, the motivation that activates 
basic research by showing the clear steps 
in logic which lead from the discovery 
of one fact or principle to another. It 
gives to every reader a broad framework 
rol a full understanding of the present 
hing world of the physical scientist, the 
‘ ory of its past development and its 
Tend into the future. In addition to its 
gard topics, the book explains hundreds 
% important subjects, scientific laws, 


MANZY “the MAINTENANCE MAN 


KEEPS POWER EQUIPMENT RIGHT 
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Bidiited 


He’s a faithful little fellow who’s always in there pitching... 
seeing that engines, compressors and other heavy equipment 
receive just the right amount of oil, when and where they need 
it most. 46 of his many brothers were put to work on this Clark 
“Big Angle” Compressor because the purchaser wanted long, 
trouble-free, economical operation. 





You too can insure money-saving efficiency by installing & 
Manzel Force Feed Lubricators on present or future equipment. 
Write for information or advice on any of your problems. 
Builders of HIGH PRESSURE 
METERING PUMPS 


Manzel Inc, ae sa eanield , 1 
fanzel Inc. now supplies repair parts for al Since 1898 


models of Bowser and Torrington Lubricators. 


A Subsidiary of Frontier Industries, Inc. 


327 Babcock Street 





Buffalo 10, N. Y. 












oiler water sampling is easy 
Britt the Whitlock Sampling 
Cooler — pH values and salt concentrations are 
quickly determined. This small Whitlock unit, 
suitable for working pressures to 1,000 p.s.i., is 
compact, low in cost and readily obtainable from 
stock. It has been developed from the experience 
gained in hundreds of power plant installations 
. . . tubing is correctly sized to preclude air 
occlusions in the sample which would affect con- 
ductivity cell readings — materials of construc- 
tion, with cast iron shell and stainless steel tub- 
ing, provide excellent corrosion resistance. 

Write for New Bulletin 


THE WHITLOCK MANUFACTURING CO. 
47 SOUTH ST., ELMWOOD, HARTFORD 1, CONN. 
New York * Boston * Chicago ¢ Philadelphia * Detroit 


Richmond 
TE MRI 8 NE Cris TN A aI II) 
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The universal order to 
“cut inventory of spare parts” 
spells standardization. Here 
are fundamental reasons why 
an increasing percentage of 
plants are standardizing on 
Nicholson steam traps and 
cylinder control valves. 


Standardizing on 


NICHOLSON 
VALVES & TRAPS 


Pays Off 


| 








id 


SIMPLICITY — Maximum free- 
Jom from trouble and ease of 


repair. 

RUGGEDNESS — Withstand unavoid- 
able abuse. 

COMPLETE LINE—Solves supply prob- 


ems. 

CONVENIENT SERVICE on specifica- 
tion and maintenance 
problems. 


SEE\OUR 
CATALOG IN 
SWEET'S 


Send for catalogs 
444 and 546 or... 





Let us furnish you specific engineering details of 
Nicholson units as applied to your needs. 


W. H. NICHOLSON & CO. 


160 OREGON STREET 
WILKES-BARRE, PA. 


Manufacturers of Steam Specialties for Over Three-Quarters of a Century 
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"Boiler Repairs Reduced 75%" 


GIRTH 
SEAM 


NATIONAL 


PROTECTOR 





= 


You, t00, wit tind the National 
Girth Seam Protector saves 
trouble and money by prevent- 
ing leaks and fire-cracking on 
new or old seams in boilers. 
Sections consist of wedge nut, 
cap screw metal lug and refrac- 
tory covering; are easily at- 
tached. We can make immedi- 
ate deliveries. Send for descrip- 
tive bulletin. 


NATIONAL BOILER PROTECTOR CO., 928-29 REIBOLD BLDG. DAYTON, OHIO 

















Why It Pays to Read the Ads 


Advertising helps keep you posted on newest methods 


and equipment: often gives installation tips: provides 


answers to many of your everyday problems of operating 


and maintaining power plants... 
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methods of measurement and calcula- 
tion, instruments and apparatus all most 
valuable in giving everyone a_ broad 
background of related knowledge. Written 
with the vividness of great historical writ- 
ing it tells of the work of Newton, Dalton, 
Avogadro, Clausius, Gilbert, Galileo, Huy. 
gens, Young, Fresnel, Planck, Einstein, 
Bohr, Balmer, Laue, Rutherford, Lorentz, 
Faraday, Maxwell, DeBroglie, Heisenberg, 
and many others who have left their ip. 
delible impress upon scientific history, 
The book should be of intense interest to 
all engineers and others interested in 
scientific development. 


Generators and Motors and Their Appili. 
cations by D. J. Duffin; first edition, 219 
pages, 74% by 10 inches, cloth, illustrated: 
published by McGraw-Hill Book Co., Inc, 
330 West 42nd Street, New York, New 
York, 1947, price $4.00. 

This book is a working manual for 
motor repairmen. It is a manual for 
practical, on-the-job use by armature win- 
ders and electric motor repairmen. It 
presents fundamental electric motor and 
generator theory and covers a wealth of 
important working data on a wide variety 
of parts and makes of alternating and 
direct current equipment. The book js 
the first of three working manuals for 
motor repairmen; the other two dealing 
with direct current armature winding and 
alternating current armature winding are 
now in preparation. While the book is 
intended for repairmen, this manual 
should also be of use to others who are 
not primarily interested in armature wind- 
ing as a career but who wish to know 
more about the operation, maintenance, 
selection, characteristics and applications 
of motors and generators, plant owners, 
dealers in electrical equipment, salesmen, 
maintenance men, electrical contractors 
and their assistants: electricians, service 
men for power companies, building super- 
intendents, building inspectors, vocational 
school students and users of electrical 
equipment. Teachers and students of in- 
dustrial training programs and students 
of electrical engineering may also profit 
from the illustrated material in this book. 
The material has been drawn from a wide 
variety of sources including many of the 
more important manufacturers of electrical 
equipment in this country. While this 
book is the first of three similar manuals 
it is complete in itself. 


Power System Stability, Volume Il— 
Transient Stability. By Selden B. Crary; 
first edition, 330 pages, 54% by 8% inches, 
cloth, illustrated; published by John 
Wiley & Sons, Inc., 440 Fourth Avenue, 
New York 16, N. Y., 1947, price $6.00. 

The first volume of this book dealing 
with steady state stability was published 
in 1945. Now, the second volume dealing 
with transient stability makes its appeal- 
ance. Like the first volume the book Is 
addressed to power system and apparatus 
design engineers whose task as a group 
has now been greatly increased by the 
necessity of greatly increasing the elec 
tric generating and distribution capacity 
of this country. The author is in the 
Central Station Engineering Division of 
the General Electric Company at Schenec 
tady and as the author points out in the 
preface much of the material in the vol- 
ume has been worked out in co-operation 
with his associates at the General Electri¢ 
Company. 

The first six chapters of this second 
volume are devoted to methods of analysis 
and the next three to applications, in the 
last chapter the various types of stability 
are discussed and the term ‘‘Overall St 
bility’’ is proposed to indicate the neces 
sary unity of the complete phenomena. 
Also in this chapter indication is givét 
of the future possibility of control equi> 
ment, particularly, voltage regulators. 
The book is one of a series written in 
interest of the General Electric Advan 
Engineering Program. 
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—— “Another marked advantage of the stoker is that Wit? 
B. Crary; our glass is now free from a scum of soot,” writes 
Ye inches, a florist who owns a Brownell stoker. Naturally, a 

by John florist would emphasize that particular feature of 
1 ae ye stoker firing. Other users of Brownell stokers talk 
4 dealing about freedom from soot in terms of fuel economy 

published and smoke abatement. 
ne dealing With automatic air volume control, coal feed 
ts beng control, and other original features, Brownell stok- 
pie ers provide maximum combustion efficiency. They 
s a group save coal, reduce work, and increase boiler capac- 
od by the ity. They give long service at low upkeep cost be- 
- the = cause they’re skillfully and sturdily built. 
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hee DEFENDERS have been developed by Mine 
Safety Appliances Co. to provide a simple, inex. 
pensive means of excluding excessive noise while per. 
mitting speech and warning signals to be heard— 
thereby increasing working efficiency and preventing 
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a oe — > pee m. | fatigue caused by loud, distracting sounds. The device 
— = van ——$-4 2 —— | is essentially a tapered tube molded from a soft, non. 
2 oe ed = toxic, elastomeric material with an inner septum for 
_ 7 = filtering harmful noises. Soft, resilient flange surround. r 
—_ a ing inner end provides comfortable fit, complete closure Fes 
a — . a a ae we of the ear canal. Properly fitted, will reduce loudness Se 
ind “= a as of sound in noisy areas to about 1/10 the former level, f 
ti — i... ———— >t enabling workers to concentrate on their jobs. Devel. | | 
~ —— Py a CE —s oped in accordance with established acoustical princi- ; 
* — oo =—_— a ples, they are comfortable to wear, and sanitary. K 
| a —e + * ; 
aE aay 7 . ITH MORE than 1400 standards, specifications, c 
Eee iad ttt tests and definitions for a wide range of material, J | 
ES cen tS ee and containing almost 7000 pages, the 1946 Book of 4 
Z —? a — a ASTM Standards has been issued in five parts instead of 4 
= 7 gaa = the former three volumes. This book carries the ASTM ' 
7] g! o. — 4 i. specifications and tests in their latest approved form. The ‘ 
Mo Ss — -_ great growth in the number and volume of standards and : 
——— = OQ tentatives compelled a division of the book into five sepa- 


ai 


rate parts as follows: Part [A—Ferrous Metals; Part IB— 
Non-Ferrous Metals; Part II—Nonmetallic Materials— WwW 
Constructional; Part I11A—Nonmetallic Materials—Coal 
and Coke, Petroleum Products, Aromatic Hydrocarbons, Ya 
Soaps, Waters, Textiles, Gaseous Fuels; Part IIIB—Non- ema 
metallic Materials—Electrical Insulating Materials, Plastics, 
Rubber, Paper, Shipping Containers, Adhesives. Each part a 
has a complete subject index (from 36 to 44 pages). There 

are two extensive tables of contents; the first lists all en 
standards under general materials headings, the second ac- — 
cording to the serial designations of the standards. For Ye 
copies and prices, write to American Society for Testing 
Materials, 1916 Race Street, Philadelphia 3. Wi 


x *«* * 


ESCRIBING METHODS his company employs in 
maintenance of concrete hydraulic structures, 


e . ° ° ° ° 
a “ y fs th re) e Pa) * xX H A. C. Giesecke, hydraulic engineer, Minnesota Light 


and Power Company, Duluth, pointed to a 1906-built 


ue 


soe 


Ft SD 


Drop forged for strength and long, dependable plant as “not only the oldest but the very best concrete 
service .. . made of mild steel readily welded or structure on the company’s property.” Mr. Giesecke was 
machined ... designed to meet ASA requirements addressing the power division of ASCE at its annual 
and ASME and ASTM specifications ... but there’s convention. Emphasizing the severe winters the con- 
another good reason to buy Phoenix. You can get crete must weather in this area, Mr. Giesecke asked: 
immediate delivery on a wide range of styles and “Was concrete of 1906 an art that was lost at a later 
sizes, all available now from stock. date? It looks that way. Fortunately the record of this 

Write for your copy of the flange catalog and fine old structure, capable of enduring our severe cli- 


mate, is available. It shows that great care was taken 
to use exact amount of mixing water for each batch of 
concrete. The design was developed in the laboratory 
by testing a great number of short unreinforced beams. 
So certainly the art of building concrete good enough 


remember, when you buy flanges, buy Phoenix. 





PHOENIX 


Lop YIN for this climate was available when, later, the not-s0 

D A ta ged good work was done.” He then presented photographs prods 

F L A he L E 5 and charts in evidence. He recalled that the plants with i 
highest restoration charges against them were built dur- L/QU 


ing “the days of World War I, or its aftermath, when 
we indulged in the slogan ‘Concrete for Permanence, 


PHOENIX MANUFACTURING COMPANY a form of whistling in the dark, perhaps, and when the 


JOLIET. ILLINOIS A, CATASAUQUA, PA. cry was ‘hurry, hurry, build the plant.’” 
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WRITE FOR DETAILS 


“THE MAXIM SILENCER COMPAN 


89 HOMESTEAD AVE., HARTFORD 1, CONN. 











‘YOURE ALWAYS SURE 
yi? LIQUIDOMETER 
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WRITE for 
COMPLETE DETAILS 


“UQUIDS WORTH STORING ARE WORTH MEASURING 


re LIQUIDOMETER cox: 





36-31 SKILLMAN AVE., LONG ISLAND CITY,IN.Y. 
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Cross-sectional view of Quaker 
>» Rod Packing bofore insertion. 


the 


Sliding-wedge action increases 


thickness as pressure is applied. 





QUAKER 





_P.P.P. ROD PACKING 


| | 
| eee self-sealing 


eee leak-proof = 
o-- friction-free 


Daniel's P.P.P. Packing, 


Quaker, provides tight-sealing, low-cost service 


made exclusively by 


even under high pressure, due to its sliding-wedge 
action. Note illustration above—when packing 
is compressed, the sliding-wedge movement in- 
creases its thickness. This applies firm, uniform 
pressure around piston rod, assuring tight, leak- 
proof sealing with minimum friction. The higher the 
working pressure ... the tighter the seal. 

Rigid installation tests made of Daniel’s P.P.P. 
indicate power savings of over $105.00 a year 
per rod as compared to other types of packing. 
Expertly-made and carefully lubricated, it's the 
| Perfect Piston Rod Packing. That's why it pays to 
switch to Quaker for economical packing service 

for steam, ammonia, water, hydraulic equipment 
and countless other uses. Call your Quaker Dis- 
tributor today. 


. Quaker will do it’’ 


QUAKER RUBBER 


CORPORATION 


"If there's a way to get it done .. 


PH!IitAODeEtLPHIA yo rn ae 


CLEVELAND 1 . HICAGC é e HOUSTON 
Western Territory 


QUAKER PACIFIC RUBBER CO 


« 


¢ San Francisco 5 * Los Angeles 21 
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This BEARING 
REPAIR 


worked fine...cost little 








Here’s how a badly worn No.1 
machine bearing was replaced 

inexpensively, anunelig-a de- NtMENTS IRON 
scribed in May 1947 Power Plant 

Engineering. A length of bronze bearing stock, a 
piece of 114 inch key stock and some Smooth-On 
No. 1 Iron Cement were all the repair men used. 

They split the bearing stock in half and cut it the 
length of the worn bearing. Then they cleaned the 
old metal out of the bearing case, and positioned a 
half bearing along the top of a similar length of 
key stock. 

Finally, they filled up the spaces all around with 
Smooth-On No. 1. When this had hardened, the 
machine was put back in service. Ten months later, 
the bearing was reported still “working fine.” 

For the past 52 years, engineers, mechanics and 
repairmen have been depending on Smooth-On No. 1 
for emergency and routine repairs such as this. It will 
pay you to keep Smooth-On No. 1 handy. Order it 
in 1-, 5-, 25- or 100-Ib. size from your supply house. 
If they haven’t it, write us. $O-224 


. Rr - & 40-PAGE 
REPAIR HANDBOOK 


Filled with practical, time-saving, money-sav- 
ing uses for Smooth-On No. 1 and other special 
Smooth-On Cements. Leaks stopped. Cracks 
sealed. Loose parts tightened. Clear directions. 
170 diagrams. Handy pocket size. Get YOUR 
free copy — just mail the coupon. 


Sign and Send This Now ==+= 


Smooth-On Mfg. Co., Dept. 31L 

570 Communipaw Ave., Jersey City 4, N. J. 

Pleas | MY - < 
ease send me MY Smooth was HangharkO 












J 8 soy Oe n ARY. 
PURE: «icids Wicecteiorias ate Set | teen Perr cat Gus cidacvshvdssersh costes 
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NO santana neaceiihcainniaicninnanevinesiitiinastnian tive iwecataiene 


Doit with SMOOTH-ON 


THE IRON CEMENT OF 1000 USES 
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Ark., St. Francis—Arkansas-Missouri Power Co 
Blytheville, Ark., has plans maturing for new steam-elee. 
tric generating station in vicinity of St. Francis, estimateg 
to cost about $5,000,000, including turbine-generators 
high-pressure boilers, switching station and extensions jn 
high-tension lines. Work on foundations will begin soon, 


Conn., Hartford—Hartford Electric Light Co., Hartforg 
has approved plans for extensions and improvements jn 
South Meadow generating station, with installation of 
additional equipment. Cost reported close to $2,000,000, 
Work will be placed under way soon. 

Fla., Miami—Florida Power & Light Co., Miami, plans 
new electric-generating station on Ludlum Road, Dade 
County, vicinity of Miami, to cost approximately $350,000 
with equipment. Ebasco Services, Inc., 2 Rector St., New 
York, N. Y., is consulting engineer. 

Il., Chicago—Commonwealth Edison Co., 72 W. Adams 
St., has plans maturing for new Midland steam-electric 
generating station and will begin work soon. Contract 
is being awarded for structural steel framing. No official 
estimate of cost announced, but reported in excess of 
$15,000,000, with turbine-generators, high-pressure boilers 
and auxiliary equipment. 

Ind., Jeffersonville—Ashland Oil & Refining Co., Ash. 
land, Ky., refined oils, plans pumping plant, boiler house 
and other mechanical facilities at proposed new oil ter- 
minal on Ohio River at Jeffersonville. Also installation of 
battery of pressure steel tanks for storage and distribu- 
tion. Entire project reported to cost about $200,000. 
Work will begin soon. 

lowa, Dakota City—Corn Belt Power Cooperative, 
Hampton, Iowa, recently formed by merger of Federated 
Cooperative Power Association, Hampton, and Central 
Electric Federated Cooperative, Pocahontas, Iowa, plans 
new steam-electric generating plant in vicinity of fork of 
East and West Des Moines Rivers, near Dakota City 
(Humboldt County). It will be equipped with turbine 
generators, high-pressure boilers and auxiliaries for large 
output and is estimated to cost about $5,000,000. Work 
will begin in near future. Financing has been arranged 
through Federal aid. 

Kan., Ulysses—Pioneer Cooperative Association, Inc, 
has plans for new electric generating station and will 
award construction contract at early date. No estimate 
of cost announced. Beavers & Lodal, Transit Tower Bldg,, 
San Antonio, Tex., are consulting engineers. 

Mich., Dearborn—Ford Motor Co., plans installation of 
electric power equipment, material-handling apparatus 
and other mechanical and electrical facilities in connection 
with expansion and modernization of steel and foundry 
departments, for which plans are now being prepared. A 
new blast furnace will be built. Entire program will be 
carried out over a period of months and will represent a 
gross investment estimated at $18,000,000. Arthur G 
McKee & Co., 2300 Chester Ave., Cleveland, Ohio, is con- 
sulting engineer. 

Mich., Jackson—Consumers Power Co., Jackson, is con- 
sidering construction of a new steam-electric generating 
station on Lake Erie, in Southeastern part of State. Sur- 
veys and estimates of cost are being made. Company 3s 
arranging a 1948 expansion and improvement program In 
plants and systems to cost approximately $27,000,000. 

Mo., St. Louis—Monsanto Chemical Co., 1700 S. Second 
St., industrial and other chemicals, has approved plans 
for new electric generating station for factory service, on 
site at 136 Lesperance St. Cost estimated close to $250,000. 
Erection will begin soon. : 

Neb., Alliance—Panhandle Rural Electric Membership 
Association, Alliance, plans new generating station in con 
nection with line construction in Grant County. Entire 
project is estimated to cost close to $650,000. Financing 
will be arranged through Federal aid. 

N. M., Taos—Kit Carson Electric Cooperative, Ta0s, 
has plans maturing for extensions and improvements 
electric generating station, with installation of additiona 
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Check these “‘Economy”’ é 
construction features... pk 5 


1, Shaft sleeves are sealed to prevent leakage be- 5 i 
tween sleeve and shaft. | 2 





















2, Unusually effective water flinger. 


3. No threads in center of shaft to start fatigue 
failure. 


4. Wearing rings flanged; semi-labyrinth type. 
5 





Ball bearings secured to shaft according to best 
engineering practice, assuring maximum life. 





6. Ball bearings are protected by cartridge enclos- 
000,000 ures so that complete rotor may be removed 
aa without exposing bearings to dirt or dampness. 








1i, plans | 7. Effective cross lubrication. 


5350, 000, APPLICATIONS 


General water supply. 

_ Adams Brine or hot water circulation. 

-electric City water booster service. ; 

Hot well, condensate or makeup water service. 

) official White water or overflow service in paper mills. 


> boilers For full details, write Dept, BC-11 
; for your copy of Catalog No. A1047. 
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A practical guide 

to trouble-free 

operation 28 
of 


PRESSURE 
VESSELS 


Your problems of selection, installation, 
operation, and upkeep of industrial pres- 
sure vessels are quickly answered in this 
thorough manual. Planned to bring help- 
ful facts to those responsible for either 
operating pressure vessels or designing 
them—this book covers all types of vessels used 
in major industries, explains how they are con- 
structed, their efficient uses, and safe operation. 
It shows you how to calculate stress and pres- 
sure, gives the latest methods of repair, tells 
how to prevent breakdown through proper in- 
spection and maintenance, and provides many 
other helpful, money-saving procedures. 


Just Published! 


PRESSURE VESSELS 
for INDUSTRY 


By HARRY M. SPRING, JR. 
259 pages, 242 illustrations, $3.50 


Whatever type of pressure vessels your particular industry uses—com- 
pressed air, steam or hot water storage tanks, evaporators, feedwater 


heaters, or vessels for special processes—you will find helpful information | 


in this handy manual. A thorough 





CONTENTS 


formulas for computing pressure 





discussion of sound designs and of | 





. Compressed Air System 

. Pressure Vessels for Steam 

and Hot-Water Services 

. Pressure Vessels for Pulp 

and Paper Mills 

. Pressure Vessels for the 
Rubber Industry 

. Pressure Vessels for the 
Textile Industry 

. Pressure Vessels for the 
Chemical Industry 


- Pressure — for Special - 
es 


ized Servic 

. Design—Pressure and Steam 
Stress Calculation 

. Construction and Fabrication 
Processes 

. Appliances for Pressure 
Vessels 

- Defects—Their Hazard, Pre- 
vention, and Repair 








examination on approval. 
plus a few cents postage, or return the book post 
cash orders.) 


City and State.......0N% 
“emia 


Company ..... +3 @’ Pes ‘ 
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Position . Ft) 


shows you how to ascertain accu- 
rately what your requirements are. 
The book clearly explains construc- 
tion and fabrication methods with 
cross-sectional views and microphoto- 
graphic analysis of surfacing and 
joining techniques. The main types 
of pressure gauges, valves and regu- 
lators are described and illustrated 


to show their construction and uses. | 


Here is your complete guide to safer, 
more economical operation of pres- 
sure vessels. 


SEE IT 
10 DAYS 


id. (Postage paid on | 


PPE-11-47 


(For Canadian price, write McGraw-Hill Company of Canada, Ltd., 
a {2 Richmond Street E., Toronto 1.) 





FREE! | 
McGRAW-HILL ON-APPROVAL COUPON 


McGRAW-HILL BOOK CO., 330 W. 42d St., NYC 18 


1 | 
Send me Spring’s PRESSURE VESSELS FOR INDUSTRY for 10 days’ 1 | 
At the end of 10 days I will remit $3.50 | 





equipment. No estimate of cost announced. Beavers % 
Lodal, Transit Tower Bldg., San Antonio, Tex., are con. 
sulting engineers. ° 

N. Y., Lackawack—Central Hudson Gas & Electric 
Corp., Poughkeepsie, N. Y., plans new hydroelectric gen. 
erating station in vicinity of Roundout Reservoir, New 
York water supply system, vicinity of Lackawack. No 
estimate of cost announced. Work is scheduled to begin 
in near future. 

N. Y., Port Jefferson—Long Island Lighting Co., 259 
Old Country Rd., Mineola, L. I., has plans in progress for 
new steam-electric generating station at Port Jeffe 
reported to cost close to $3,900,000, with turbine genera. 
tors, high-pressure boilers and other equipment. Ebaseo 
Services, Inc., 2 Rector St., New York, N. Y., is consulting 
engineer. 


Okla., Oklahoma City—Oklahoma Gas & Electric Co, 
Oklahoma City, plans new steam-electric generating sta. 
tion on site near city, with installation to include qa 
50,000-kw turbine-generator unit, high-pressure boiler ang. 
auxiliary equipment. Also will construct an addition tg 
present Lincoln Beerbower generating plant, near Ponea 
City, with installation of new 25,000-kw turbine-generator 
high-pressure boiler and miscellaneous equipment. This jg 
part of a $14,000,000 expansion and improvement program _ 
now being arranged. j 


Ore., Coquille—Coos Electric Cooperative, Inc., Coquille, 
plans two electric generating stations in conjunction with 
extensions in rural primary and secondary lines. Ent 
program will cost about $450,000. Financing will be ar. 
ranged through Federal aid. 


Pa., Courtney—West Penn Power Co., 14 Wood St, 
Pittsburgh, Pa., has authorized expansion in new steam 
electric generating station now in course of erection near 
Courtney, to be known as Mitchell power plant. Work will 
include installation of a second 80,000-kw turbine-gene 
tor, high-pressure boilers and accessory equipment. Init 
plant units are expected to be ready for service by close 
of 1948, and other equipment, early in 1950. Entire project 
will represent a gross investment of about $25,000,000, 
including line construction. 


Pa., Philadelphia—Joseph T. Ryerson & Son, Inc., 52007 
Grays Ave., steel products, plans new boiler house at ’ 
storage and distribution plant. Work will be carried out 
in connection with building extensions, entire project 
estimated to cost about $130,000. Proposed to begin work 
at once. 

S. D., Beresford—Town Council has plans for addition © 
to municipal oi] engine-operated generating station, with 
installation of additional equipment for increased capacity. 
No estimate of cost announced, work will begin soon.” 
J. E. Benson, Boyce Greeley Bldg., Sioux Falls, Iowa, is 
consulting engineer. 


Texas, Corpus ChristiCentral Power & Light Co, 


Corpus Christi, is arranging plans for expansion in gen-— 
erating stations during next 48 months, supplementing — 
work now in progress to increase power facilities for an” 
advance of about 20,000 kw. In 1948, it is proposed to | 
duplicate power plant extensions a like amount, while in 
1949, construction will be increased to provide 30,000 kw 
additional, and by 1951, another 20,000 kw will be made 
available. New power substations will be built and exten- 
sions made in transmission lines. 


Texas, Beaumont—Gulf States Utilities Co., Beaumont, — 
will make extensions in power plants during next 3° 
months to increase present capacity by about 75 per cent, © 
Program will be carried out at different stations and will 
include additional power substations, switching stations, 
transmission and distributing lines, and other operating | 
facilities. Cost estimated close to $50,000,000 for entire — 
development during period noted. . 


Va., Tangier—Chesapeake Island Electric Cooperati , 
Tangier, plans installation of new steam-electric generat 


ing station, reported to cost close to $185,000. Financing = 
will be arranged through Federal aid. ee | 


mery, | 


Wis., Clear Lake—Wisconsin Hydro Electric Co., 4 


Wis., has approved plans for new addition to oil engines § 
operated generating station at Clear Lake, with installa- | 


tion of equipment for increased capacity. Work will begit 
at early date. No estimate of cost announced. 


Wis., Stratford—Whitehouse Milk Co., Manitowoc, W 


milk and dairy products, plans new boiler house at plant”; 


at Stratford, 25x42 ft. No estimate of cost announ 
G. A. Krasin, Marshfield, Wis., is architect. 
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